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PREFACE

In this book I have endeavoured to consider the tree, not as a mere

object to be identified, but as a living being whose struggHng Hfe is to be

watched, whose wants are to be studied, and whose changing Uneaments

are to be observed. And I have sought rather to guide the interested

observer of Nature than to attract the book-lover, and rather to concen-

trate the reader's attention on the tree itself than to lure him from the

woodland to his book-room.

The explanatory Introduction will be found useful to those unacquainted

with botan\-, but superfluous to others. Every pursuit must have its own

technologv to ensure accuracy, but throughout this work I have reduced

technical terms to a minimum.

Analytical tables, diagnoses of families, and numerous illustrations will

enable the reader to identify the various trees, and certainty in this respect

is quickly ensured by the brief mention of distinctive features that is pre-

fixed to the account of every tree described.

But the accounts of the various trees are not mere descriptions of the

forms of these, nor are they alike in nature and scope. Particular trees

have been selected for more detailed discussion, so as to serve as t^^^es

by which to demonstrate certain structural features or general phenomena

observable in tree-hfe. For example, branching of the tree is specially

illustrated by the Scots Pine, Larch, Yew, Horse Chestnut, and others
;

branching of a shrub and weeping tree, b\- the Elder and Laburnum ;

the repair of injuries, by the Scots Pine ; the attacks of Bark Beetles,

by the Elm ; the deformation of diseased shoots, by the Spruce and Birch
;

the habits and behaviour of a shade-enduring tree, b}- the Beech
;

the

shape and conduct of a light-demanding tree, by the Larch and Birch
;

the degeneration of flowers, by the Sweet Chestnut and Ash ;
the evolution
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of sexuality, by the Maples, Horse Chestnut, and Ash ; the part played by

insects in fertilisation, by the Horse Chestnut, Laburnum, Guelder Rose,

and others ; versatilit}- is exemplified by the Juniper and Mountain Ash
;

variability of form and action, by the Common Spruce ; and so forth.

By this analytical method I have attempted, not only to add interest

to the study of each tree, but also to enable the reader ultimately to

combine all the different points of view in connection with any particular

tree that he may wish to study. If the reader, then, have only a solitary

tree available for constant examination, he will find in it sufficient material

for years of observation, interest, and—discovery.

That this book will thus incite some of its readers to enrich our know-

ledge of tree-life is the hope of the author.

PERCY GROOM.
Chelsea Physic Garden.



CONTENIS
IXTKODUrTION

I.

—

Activity of the Tree
II.

—

Nourishment of the Tree
III.

—

Root Syste.m

IV.

—

Shoot System
V.

—

Leaves
I.—FOLI.\GE Le.'VVES . .

II.

—

Scales
III.

—

Cotyledons
IV.

—

Bracts
V.

—

Floral Leaves
VI.—Stem
VII.

—

Flowers
VIII.

—

Inflorescenxes a\d Flowering
IX.—Fruit
X.

—

Seed and Germin.ation ..

XL

—

Classification and Nomenclature

PAGE
I

6

8

8

II

II

15

i6

If)

1/

-'4

32

35

39

39

CLASS I

GYMNOSPERM.E
Pinace.e .

.

Pinus—Pines (Pinacece) . .

PiNUS sylvestris (Linn.)—Scots Pine (Pinacece)

Pinus Laricio (Pair)—Austrian Pine and others (Pinacece)

Pinus Pinaster (Sol.)—Cluster Pine (Pinacece)

Pinus muricata (D. Don.)—Prickle-cone Pine (Pinacece)

Pinus Pinea (Linn.)—Stone Pine or Umbrella Pine (Pinacece)

^PiNus Strobus (Linn.)—Weymouth Pine (Pinacece)— L.arix europ.ea (DC.)—L.arch (Pinacece)

Cedrus—Cedars (Pinacece)

Abies pectinata (DC.)—Common Silver Fir (Pinacece)

—PiceA excelsa (Lk.)—Common Spruce (Pinacece)

PsEUDOTSuGA DouGLASii (Can)—Douglas Fir (Pinacece) .

.

Taxodium distichum (Rich.)—Marsh Cypress (Pinacece) .

.

Sequoia gigantea (Lind. cl Gord.)—Wellingtonia (Pinacece)

Araucaria imbricata (Pav.)—JIonkey-Puzzle Tree (Pinacece) .

.

Cupressine.e—Cypress and Juniper Group (Pinacece)

Cham.ecyparis Lawsoniana (Pari.)—Lawson's Cypress (Pinacece)

Cupressus sempervirens (Linn.)—Cypress (Pinacece)

JuNiPERus communis (Linn.)—Common Juniper (Pinacece)..

Taxace.e .

.

Taxus bacc.ata (Linn.)—Co.mmon Yew (Taxacece)

Ginkgoace.e
Ginkgo biloba (Linn.)—Maidenhair-tree (Ginkgoacece)

CLASS II

DICOTYLEDONES
SaLICACE.E—^^'ILLOW FAMILY . .

PopuLus

—

Poplars (Salicacece)

PoPULUS NIGRA (Linn.)—Black Poplar (Salicacece) . .

PoPULUS tremula (Linn.)—Aspen (Salicacece)

PopuLus ALBA (Linn.)—White Poplar (Salicacece) .

.

S.ALix

—

Willows (Salicacece)

Salix fragilis (Linn.)—Crack Willow (Salicacece) .

.

Salix caprea (Inn;.)—Goat Willow (Salicacece)

40

45
4(,

49
56
62

67
71

74

94
lOI

108

113

117
122

125

125

129

133

137

137
142
142

146

147
140
150

157
162

167
168

173



CONTEXTS
PAGE

Fagales—Oak and Hazel Families . . . . . . .

.

.

.

• .

.

1^9
Castaxea sativa (Mill.)—Chestnut (Fagacece) . . .

.

.

.

.

.

.

.

180

OrERCUS RoBUR (Linn.)—Common Oak {Fagacece) . . .

.

.

.

.

.

.

.

iSS

OuERCUS Cerris (Linn.)—Turkey Oak {Fagacece) . . .

.

.

.

.

.

.

.

19O

OuERCUS Ilex {Linn.)—Holm Oak (Fagacece).. .. .. .. .. .. 198
Fagus sylvatica (Linn.)—Beech (Fagacece) . . . . . . .

.

. . .

.

202

CoRYLUs Avellana (Linn.)—Hazel (Bctulacece) . . .

.

.

.

. . .

.

210

Carpixus Betulus (Linn.)—Hornbeam (Bctulacece) . . .

.

. . .

.

.

.

217
Betula alba (Linn.)—Silver Birch (Betulacece) . . .

.

. . .

.

224
Alnus glutinosa (Gaert.)—Alder (Betulacece) . . .

.

. . . .

.

231

Juglandace.e . . . . . . . . . . . . . . .

.

.

.

.

.

.

.

238
JuGLAXS REGiA (Linn.)—Walnut (Juglandacece) . . .

.

.

.

.

.

.

.

238
Morace.5 . . . . . . . . . . . . . . . . .

.

.

.

.

.

.

.

244
MoRUS xiGRA (Linn.)—Black Mulberry (Moracece) . . .

.

.

.

.

.

.

.

244
Ulmace.e—Elm Family . . . . . . . . . . .

.

.

.

.

.

.

.

249
Ulmus glabra (Huds.)—Wych Elm (Vbnacece) . . .

.

.

.

.

.

.

.

249
Ulmus campestris (Linn.)—Common El:m (Ulmacece) .. .. .. .. 256

Plataxace.e . . . . . . . . . . . . . . .

.

.

.

.

.

.

.

258
Platanus oriextalis (Linn.)—Plane (Platanacece) .

.

. . .

.

.

.

25S

Buxace.e . . . . . . . . . . . . . . . . .

.

.

.

.

.

.

.

265
Buxus sempervirexs (Linn.)—Box (Buxacece) . . .

.

.

.

.

.

.

.

265
TiLiACE.E . . . . . . . . . . . . . . . . . . . . . . .

.

269
Tilia europ.ea—Lime-tree (Tiliacece) . . . . .

.

.

.

.

.

.

.

269
AcERACE.E

—

Sycamore axd Maple Family.. .. .. .. .. .. .. 276
Acer Pseudo-Plataxus (Linn.)—Sycamore (Aceracece) .

.

.

.

.

.

.

.

277
Acer pl.\taxoides (Linn.)—Norway Maple (Aceracece) .. .. .. .. 283
Acer campestre (Linn.)—Commox Maple (Aceracece) .

.

.

.

.

.

.

.

290
Acer Xeguxdo (Linn.)—Ash-leaved Maple (Aceracece) .

.

.

.

.

.

.

.

292
Hippocastaxace.e . . . . . . . . . . . . .

.

.

.

.

.

.

.

296
iEscuLus HiPPOCASTAXUM (Linn.)—Horse Chestxut (Hippocastanacece) .

.

296
AOUIFOLIACE.E . . . . . . . . . . . . . . . . . . . . . . 305

Ilex Aouifoliu.m (Linn.)—Holly (Aqui/oliacece) . . .

.

.

.

.

.

.

.

305
Celastr.\ce.e . . . . . . . . . . . . . . . . .

.

.

.

.

.

309
Euoxymus europ^us (Linn.)—Spindle -tree (Celastraceco) .

.

.

.

.

.

309
Rha^ixace.e—Buckthorx Family . . . . . . . . .

,

.

.

.

.

.

.

314
Rhamxus Fr.\xgula (Linn.)—Alder Buckthorx (Rhamnacece) .

.

.

.

.

.

314
Rhamnus c.^tharticus (Linn.)—Common" Buckthorx (Rhamnacece) .

.

.

.

316
Papilioxace.e—Laburnum Sub-family . . . . . . .

.

.

.

.

.

.

.

321
Laburxum vulgare (Linn.)—Laburnum (L'apilionacece) .

.

.

.

.

.

.

.

322
RoBiNiA Pseud-acacia (Linn.)—False Acacia (Papilionacece) .

.

.

.

.

.

326
Rosace.e—Plu.m and Apple Family . . . . . . .

.

.

.

.

.

.

.

},^i

Pruxus avium (Linn.)—Wild Cherry or Geax (Rosacecp.) .

.

.

.

.

.

331
Pruxus Padus (Linn.)—Bird Cherry (Rosacecp) . . .

.

.

.

.

.

.

.

338
Pruxus commuxis (Huds.)—Sloe axd Plum (Rosacece) .

.

.

.

.

.

.

.

345
Pyrus Malus (Linn.)—Apple (Rosacece) . . . . .

.

.

.

.

.

.

.

347
Pyrus commuxis (Linn.)—Wild Pear (Rosacece) . . .

.

.

.

.

.

.

.

352
Pyrus Aucuparia (Elir.)—Rowax or Mouxtaix Ash (Rosacece) .. ..- .. 357
Pyrus Sorbus (Gaertn.)—Service-tree (Rosacece) . . .

.

.

.

.

.

.

.

364
Pyrus Aria (Ehr.)—White Beam (Rosacece) . . . . .

.

.

.

.

.

.

.

365
PvRUs tormixalis (Ehr.)—Wild Service-tree (Rosacece) .

.

.

.

.

.

.

.

370
Crat.egus Oxyacaxtha (Z«H«.)

—

Hawthorx (i?osrtce(y) .. .. .. .. 374
Corxace^ . . . . . . . . . . . . . . .

.

.

.

.

.

.

.

380
CoRXUS saxguinea (Linn.)—Dogwood (Cornacece) . . .

.

.

.

.

.

.

.

380
Oleace.e—Olive Family 384

Fraxixus excelsior (Linn.)—Commox Ash-tree (Oleacece).. .. .. .. 384
Caprifoliace.e—Elder Family 391

Sambucus xigra (Linn.)—Commox Elder (Caprifoliacece) .

.

.

.

.

. .

391
Viburnum Laxtaxa (Linn.)—Wayfarixg-tree (Caprifoliacece) .

.

.

.

.

.

396
Viburnum Opulus (Linn.)—Gielder Rose (Caprifoliacece) .

.

.

.

.

.

400



LIST OF ILLUSTRAIIONS

Frontispiece—
Silver Birch- -Bcliila Ma : Summer.

I.

—

Under the Beeches .

.

2.

—

Young Beeches
3.

—

Young Beeches
4.

—

Ivy on Scots Pine .

.

5.

—

Drooping Wych Elm
6.

—

Holm Oak
7.

—

Common Elm : shoot
8.

—

Wych Elm : shoot .

.

Q.

—

Knee-roots of Marsh Cypress
10.—LoMBARDY Poplar in Winter
II.—LoMBARDV Poplar in Summer
12.

—

Common Maple
13.

—

Lombardy Poplar: shoot ..

14.

—

Tulip-tree
15.

—

Tulip-tree
16. PiNNATELY- veined LEAVES OF THE

Medlar-tree
17.

—

Palmatelv-VEINED LEAF OF Caialpu

bignonioides (Walt.) .

.

18.

—

Pyriis Sorbus

19.

—

Currant Galls on Oak
20.

—

Artichoke and ^L\rble Galls on
Oak

2 1 .

—

Holm Oak
22.

—

Pyrus Sorbus

23.

—

Acer Xegiindo .

.

24.

—

Lime
25.

—

Lime
26.

—

Lime
27.

—

Seedling Beeches
28.

—

^Mistletoe
29.

—

^Mistletoe

30.

—

Weeping Willow—Satix babylonica

31.

—

Wind-clipped Oaks ..

32.

—

Smooth Bark of a Strawberry-tree
Arbutus Andrachne (Linn.)

^^.—Rough, Scaly Bark of the Medlar-
tree .

.

34.

—

Male Flowers and One-year-old
Cone of Scots Pine

35.

—

^Female Flo\vers of Scots Pine .

.

36.

—

^Lagnolia
37.

—

>L\gnolia
38.

—

Common Elm—Ulmus campeslris :

flowers
39.

—

White Poplar—Populus alba

40.

—

Regular Flowers of the Medlar-
tree .

.



LIST OF ILLUSTRATIONS

FIG.

78.

—

Cones of Austrian Pine
79.

—

Bark of Cluster Pine
80.

—

Cluster Pine—Finns Pinaster
81.

—

Bud of Cluster Pine
82.

—

Male Flowers of Cluster Pine ..

83.

—

FeiMale Flowers and Cone of
Cluster Pine

84.

—

First and Second Years' Cones of
Cluster Pine

85.

—

Resting-bud and Withered Male
Flowers of Prickle-cone Pine. .

86.

—

Male Flowers and Sprouting
Shoots of Prickle-cone Pine .

.

Sy.—Prickle-cone Pine—Pinus muricata
88.—Two F.\LSE Whorls of Fem.\le

Flowers on Sprouting Shoot of
Prickle-cone Pine

Closed Old Cones of Prickle-cone
Pine

B.\rk of Stone Pine .

.

Stone Pine—Pinus Pinea
Bark of Weymouth Pine .

.

Weymouth Pine—Pinus Strobus

Foliage of Weymouth Pine
Resting-bud of Weymouth Pine
Male Flowers of Weymouth Pine
Female Flowers .\nd One-year-old

Cone of Pinus excelsa

Young Growing Shoot and One-year
old Cone of Wey-mouth Pine

Open and Closed Cones of Wey-
mouth Pine—Bark of Larch—Larch—Larix eiiropica : Winter

—L.\rch—Larix europaa : Summer
—Twig of Larch in Winter—Resting-bud of Larch
—Male and Female Flowers of Larch—Closed Ripe Cones of Larch—Half-grown Cones and Open Old

Cones of Larch—Bark of Cedrus atlantica—Cedar of Lebanon—Cedrus Lihani—Shoots of Atlantic Cedar—Shoots of Deodar—Male and Female Flowers c

Deodar—Cones of Ced.\r of Leb.\non before
and after f.\ll of Cone-scales.—Cones of Atlantic Cedar . .—Deodar—Cedrus Deodara—.\tlantic Cedar—Cedrus atlan/ica.—Bark of Silver Fir .

.

—Branches of Silver Fir, seen from
above and from below .

.

—Exposed Branch with Restlng-buds
of Silver Fir—Common Silver Fir—Abies pectinata—Stem of Silver Fir showing Leaf-
scars .

.

122.

—

-Female Flowers and Sprouting
Buds of Silver Fir

123.

—

Male Flowers of Silver Fir
124.

—

Closed Ripe Cones of Silver Fik. .

page



LIST OF ILHSTKATIOXS XI 11

FIG
i;i.

172

^73-

174.

1/5-

1 70,

178.

179.

180.

181.

182.

183.

184.

1S5,

186,

1S7

188

189

190
191

192.

193

194
195

196

197
198

199
200

203.

204.

205.

206,

207,

208,

209.

210

211
212

213

215
216,

217.

218

219
220
221

—Common Yew—Taxus baccala
—Half-ripe Fruits of Yew .

.

—Ripe Fruits of Yew..
—Shoots of M.\idexhair-tree
—Twig of Maidenhair-tree in Winter
—Male Flowers of Maidenhair-tree
—Maidenhair - tree —• Ginkgo biloba :

Winter—Maidenhair - tree — Ginkgo biloba :

Summer
—M.\le C.\tkins of Aspen—Escaping Seeds of Aspex .

.

—Bark of Black Poplar—Le.wes of Black Poplar . .—Twig of Black Poplar in Winter. .

—Black Popl.\r — Populns nigra :

Winter—Black Popl.\r — Populus tiigra :

Summer
,

—

Male C.\tkins of Bl.\ck Popl.ar .

.

,

—

Female Catkins of Black Poplar
.

—

Escaping Seeds of Black Poplar—Bud of Lombardy Popl.\r .

.

—B.\rk of Lombardy Poplar—Shoot of Aspen—Aspex—Populus tremula : Winter . .—Aspen—Populus tremula : Summer .

.

.

—

Older B.\rk of Aspen
.
—^TwiG OF Aspen in Winter . .

.

—

Restixg-buds OF Aspex
.

—

Fem.ale C.\tkixs OF Aspen .

.

.

—

B.\rk of White Poplar
,

—

-Bark of Old White Popl.\r
—^White Poplar — Populus alba :

Winter—White Poplar — Populus alba :

Summer
,

—

Le.wes of White Poplar .

.

,
—^TwiG OF White Popl.\r ix Wixter . .

,

—

Female Flo\vers of White Poplar. .

.

—

Bark of Crack Willow
.

—

Buds of Crack Willow ix Winter. .

.

—

Shoot of Crack W^illow
.

—

Crack Willow — Salix fragilis :

Wixter
.

—

Cr.\ck Willow — Salix fragilis :

Summer
..

—

Youxg Fruiting Catkins of Crack
Willow

.

—

^Twig of Goat Willow in Wixter
.

—

Shoot of Goat Willow
.

—

Goat Willow — Salix caprea :

E.\RLY Spring
.

—

Goat Willow — Salix caprea :

Summer
.—FEJkL\LE Catkins of Goat Willow
Male C.\tkins of Goat Willow .

.

Fruits of Goat Willow shedding
Seed . .

.

—

Bark of Sweet Chestnut . .

.

—

Twig of Sweet Chestnut in Winter—Leaves of Sweet Chestnut—Sweet Chestnut—Castanca sativa :

Wixter

page



LIST OF ILLUSTRATIONS

FIG.

268.

269.

270.

271.

273-

274.

275.

276.

277.

278.

279.

282.

283.

284.

285.
286.

287.

288.

289.

290.-

291.-

292.-

293--

294.-

295.-

296.

297 ••

298.

299.

300.

301.
>,02.

303-

304-

305-

306.

307-

308.

309.

310.

311.

312,

313

314

315
316

PAGE FIG.

Hornbeam — Carpinus Betuliis : 317.-

Summer .

.

. . . . . . 219
Shoot of Hornbeam .. .. .. 220 318.-

Twig of Hornbeam in Winter .. 220 319
Opening Buds and Emerging Cat- 320

KINS of Hornbeam .. .. 221 • 321

-Male and Female Catkins of Horn- I 322

BEAM . . . . . . . . .

.

222 ! 323
Fruits of Hornbeam .

.

.

.

223
-Bark of Common Birch . . .

.

224 324.

-Silver Birch—Betitla alba : Winter 225 325.

-Rough Bark at Base of White
Birch.. .. .. .. .. 226 326.

•Shoot of Silver Birch . . . . 227 327.

-Twig of Silver Birch . . . . 227
-Male and Female Catkins of Silver 328.

Birch.. .. .. .. .. 228 329.

-Fruiting Catkins of Silver Birch 229
|

330.
-Weeping Silver Birch .

.

.

.

230
-"Witch's Broom " on Silver Birch 231 331.

-Alder—Alniis glutinosa : Winter . . 232
-Alder—Alnus glutinosa : Summer . . 233
-Bark of Alder . . . . . . 234 332.

-Shoot of Alder showing Young ' T,2,'i.

Collections of Fruits . . .

.

235 ! 334.

-Stalked Resting-bud of Alder .. 235 335.
-Twig of Alder in Winter . . 235 336.

-Alder in Autumn, showing next 337.

year's Male Catkins (above) and
j

338.

closed ripe "Cones" (below).. 236 339.
-Male and Female Catkins of Alder 236 340.

-Open "Cones" of Alder .. .. 237 I 341.

-Bark of W'alnut . . . . . . 2 38 342.

-Twig of Walnut in Winter .

.

239 343.

-Le.\f of Walnut . . . . .

.

239 344.

-Chambered Pith of Walnut .. 239 345.
-Walnut—Juglans regia : Winter . . 240 346.

-Walnut—Juglans regia : Summer .

.

241

-Male and Female Inflorescences 347.

OF Walnut . . . . .

.

.

.

242
-Fruits of Walnut . . . . . . 243 34S.

-Bark of Black Mulberry . . . . 244 349.
-Shoot of Black Mulberry .

.

245 350.

-Male Inflorescences of Black
Mulberry, and Female Inflor- 351.

escences of white mulberry . . 245—Twig of Mulberry in W'inter . . 245 352.—Black Mulberry—Morus nigra :
1 353

Winter . . . . . . .

.

246 I 354,
•

—

Black Mulberry—Morus nigra :
i 355

Summer .

.

.

.

.

.

.

.

247—" Mulberries " of Morus nigra .

.

24S 356.
—

'

—Inflorescences of Wych Elm .

.

249—W'ych Elm— Ulmiis glabra : W'inter 250 357,—Wych Elm— Ulmus glabra : Summer 251
^
358—Bark of W'ych Elm . . . . .

.

252 359
.

—

Resting-bud of Wych Elm .

.

253 I 360—^TwiG of Wych Elm in Winter .

.

253 i—Common Elm— Ulmus campeslris : 361

Winter .

.

.

.

.

.

.

.

254—Common Elm—Ulmus campeslris : 362
Summer .. .. .. .. 255 363

.

—

Bark of Common Elm . . .

.

256 364
,

—^TwiG of Common Elm . . .

.

257 1 365

Cork Wings on Twigs of U. campes-

lris VAR. suberosa

Resting-bud of Common Elm
Bark of Plane
Old Bark of Plane .

.

Plane—Platanus orientalis : Winter
Plane—Platamis orientalis : Summer
Twig of Plane in Winter, and one

Fruit (upside down)
Resting-bud of Plane in Winter
-Resting-bud of Plane in Summer.

concealed by Leaf-stalk
-Leaves of Plane
-Male and Female Inflorescences

OF Plane
Collection of Fruits of Plane. .

-Bark of Box-tree
-Inflorescences showing Male

Flowers of Box .

.

-Inflorescences showing Female
Flowers and Unopen Male
Flowers of Box

-Box-trees—Buxiis sempervirens

-Open Fruits of Box..
-Young Box-trees on Box Hill .

.

-Bark of Lime .

.

Shoots at Base of Lime-tree
-Lime—Tilia eiiropcra : Winter
-Lime—Tilia europcea : Summer
-Leaves of Lime
-Resting-bud of Lime
-Twig of Lime in Winter .

.

-Inflorescences of Lime
-Fruits of Lime
-Fruits of Norway Maple . .

-Bark of Sycamore .

.

-Sycamore — Acer Pseiido-Plataniis :

Winter
-Sycamore — Acer Pseudo-Platanus :

Summer
-Twig of Sycamore in Winter
-Shoot of Sycamore .

.

-Opening Buds of Sycamore, early
ST.\GES

-Opening Buds of Sycamore, later
STAGES

-Inflorescences of Sycamore
-Fruits of Sycamore .

.

-Shoot of Norway Maple .

.

-Norway Maple—Acer platanoides :

Winter
Norway M.\ple—Acer platanoides :

Summer—Bark of Norway Maple
—Twig of Norway Maple in Winter
—Inflorescences of Norway Maple
—Common Maple — Acer campestre :

Winter—Common Maple — Acer campestre :

Summer—Bark of Common Maple
—^Twk; of Common Maple in Winter
—Inflorescence on Common Maple .

.

—Fruits of Common Maple .

.

257
257
258

259
260
261

262
262

263
263

264
264
265

266

266

267
268

269
270
271
272

273
274
274
274
27 s

275
276
277

-278

279
280
280

2SI

281

284

285
286
287
287

28S

289
290
291
291

291



LIST Ol' ILr.rSTRATIOXS

FIG.

366.-

367-
368.

369-—

370.—

37'-

372.

373-

374-

375-

376-

m-

378.

379-

380.

381.

382.

383-

384-

385-

386.

387-

389-

390-

391-

392-

393-

394-

395-

396.

307.

308.

399-

400,

401
402,

403
404

405,

406
407
408
409
410
411
412

Bark of Ash-leaved Maplb
Leaves of Ash-leaved Maple
Male and Female Inflorescences

OF Ash-leaved Maple
Ash-leaved Maple—Acer Ncgtimlo :

Wlnter
Ash-leaved Maple—Acer Negundo :

Summer
—Fruits of Ash-leaved Maple
—Bark of Horse Chestnut . .

—Horse Chestnut—Msctilus Hippo-
castanum : Winter

—Horse Chestnut—Msculus Hippo-
castanum : Summer

—Twig of Horse Chestnut in Winter
—Opening Buds (stages i, 2, and 3) of

Horse Chestnut . .

—Opening Bud (4TH stage) of Horse
Chestnut

—Opening Bud {5TH stage) .

.

—Opening Bud (6th stage), also
SHOWING Young Inflorescence .

.

—^Inflorescence of Horse Chestnut
—Fruits and Seeds of Horse Chestnut
—Bark of Holly
—Shoots of Holly
—Holly—Ilex Aquifolinm
—Fruits of Holly
—Flowers of Holly . .

—Bark of Spindle-tree
—Spindle-tree—Euonymus europints :

Winter
—Spindle-tree—Eiionymiis europa-its :

Summer—^TwiG OF Spindle-tree in Winter .

.

—Shoot of Spindle-tree—Flowers of Spindle-tree .

.

—Unopened Fruits of Spindle-tree—^TwiG of Alder Buckthorn in Winter—Flowering Shoots of Alder Buck-
thorn—Twig with Spines of Common Buck-
thorn IN Winter . .—INIale and Female Flowers of Com-
mon Buckthorn—Common Buckthorn—Rhammis cath-

articus : Winter—Common Buckthorn—Rhamtiiis cath-

articus : Summer—Shoot of Common Buckthorn—Fruits of Common Buckthorn—Inflorescences of False Acacia .

.

—Bark of Laburnum . .—Laburnum— Laburnum vulgare — in

Flower—Leaves of Laburnum—^Twig of Laburnum in Winter—Closed Fruits of Laburnum—Inflorescences of Laburnum—Leaf of False Acacia—Twig of False Acacia in Winter. .—Bark of False Acacia—False Acacia—Robitiia Pseud-acacia :

Winter

AGE



XVI LIST OF ILLUSTRATIONS

FIG.

467.—^TwiG OF White Beam in Winter .

468.

—

Fruits of White Beam
469.

—

Shoot of Wild Service-tree
470.

—

Bark of Wild Service-tree
471.

—

Wild Service-tree—Pyrus lormin

alts : Winter
472.

—

Wild Service-tree—Pyrus tormin

alts : Summer
473.

—

Twig of Wild Service-tree i?

Winter
474.—^TwiG OF Hawthorn in Winter
475.

—

Bark of Hawthorn .

.

476.

—

Hawthorn — Cratcrgiis Oxyacantha
Winter

477.

—

Hawthorn — Crata-giis Oxyacantha
Summer

478.

—

Spines of Hawthorn
479.

—

Shoots of Hawthorn
480.

—

Flowers of Hawthorn
481.

—

Fruits of Hawthorn
482.

—

Shoots of Dogwood . .

483.—^TwiG of Dogwood in Winter
484.

—

Inflorescences of Dogwood
485.

—

Fruits of Dogwood .

.

486.

—

Dogwood—Corntts sanguinea: Winter
487.

—

Dogwood—Cornns sanguinea: Summer
488.

—

Long-shoot of Ash in Winter
489.

—

Dwarf-shoot of Ash in Winter .

.

490.

—

Bark of Ash .

.

page
369

372

373

374
374
375

376

377
378
378

379
379
380
380
381

381

382

383
384
384

fig.

491.

—

Ash—Fraximis excelsior : Winter
492.

—

Ksn— Fraximis excelsior : Summer
493.

—

Inflorescences of Ash
494.

—

Shoots of Ash
495.

—

Fruits of Ash..
496.

—

Weeping Ash .

.

497.

—

Twig of Elder in Winter
498.

—

Stem of Elder, showing Pith
499.

—

Bark of Elder
500.

—

Shoot of Elder
501.

—

Flowers of Elder .

.

502.

—

Elder—-Sambucus nigra : Winter
503.

—

Elder—Sambucus nigra—in Bloom
504.

—

Fruits of Elder
505.

—

Shoot of Wayfaring-tree .

.

506.

—

Buds of Wayf.^ring-tree in Winter
507.

—

Inflorescence of Wayfaring-tree
508.

—

Wayfaring-tree—Viburnum Lantana:
Winter .

.

509.

—

Wayfaring-tree— Viburmtm Lantana
—IN Bloom .

.

510.

—

Fruits of Wayfaring-tree..
511.

—

Shoot of Guelder Rose
512.

—

Twig of Guelder Rose in Winter
513.

—

Inflorescences of Guelder Rose. .

514.

—

Guelder Rose—Viburnum Opuhis. .

515.

—

Snowb.\ll-tree— Viburnum Opulus.

.

516.

—

Inflorescences of Snowb.^ll-tree
517.

—

Fruits of Guelder Rose ..

PAGE
386

387

389
390
391

391
392

393
393
394
.395

396
396
397

397

398

399
400
400
401

401
402
403
404
404



TREES AND THEIR LIFE HISTORIES

Fig. I.—L'nder the Beeches.

IXTRODUCTIOX

I.—ACTIVITY OF THE TREE

SO gradual is the growth and so hidden

from casual inspection are the various

forms of activity of the tree, either in

its summer garb of foUage or in its winter

nuditv, that one is apt to forget the rapid

unfolding of the leaves in spring, the sudden

outburst of blossom, or the sprouting of

countless seedlings, and thus to regard the

tree as akin to an inert stone rather than

to an active animal. Yet the tree is a

li\Tng being which breathes, feeds, grows.

moves spontaneoush', reproduces its kind,

and provides protection as well as nourish-

ment for its offspring. Its seeming quies-

cence or dull, slow working is iilusorx",

and masks unceasing acti\-ity.

But in other respects the tree presents a

deceptive appearance. Lashed b}* wind and

bereft of its branches, or uprooted by

storm ; robbed of its foliage by coimtless

insect foes, by frost, or by drought ; sicken-

ing under insidious fungal attack that is
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Fig. 2.—Young: Beeches.

revealed in rotting boughs or disease-infested

twigs, the tree seems but a helpless victim

doomed to fall at the relentless hands of

animate or inanimate Nature. Yet its

apparent helplessness conceals a faculty

of defence that, within limits, is as unerring

as it is unconscious. The tree
Faculty of j^^^ ^ p„.
Defence.

jicy to

pursue in reference to

its surroundings, and

to these it has a mar-

\-ellous power of ad-

justing itself either

during the life-time

of one individual, or

in the course of ages.

The nature of its

struggles will be re-

counted in connection

with the life-histories

of the different trees

described, but here we
may illustrate the

point by mere allusion

to the modes in which

a tree rooted in sand

pushes the main root

rapidly down to the

depths where water

lies, but on rock or

ruin spreads out shal-

low lateral roots

which penetrate cre-

vices, and perhaps

cleave rock or ruin

asunder ; or to the

manner in which a

tree whose stem-tip

is injured repairs the

damage by forcing

its upmost branch or

bud to grow erect,

and thus stretches to-

wards the light that

it needs ; or how the

tree sacrifices and

sheds the old branches, when once they

have become too overshadowed to be

of service ; and conversely how it shoots

forth numerous branches from old parts

of the stem, when these are exposed to

stronger light, or when new branches are

required to replace old ones that have been

Fig:. 3.—Young Beeches.
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Fig. 4.- IVY ON SCOTS PINE.
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Fig. 5.— Drooping Wych Elm.

destroyed by mishap ; or finally how the

tree ravaged by foe, or perhaps nearly dying

of thirst, may burst into a marvellous blaze

of blossom as if in one despairing effort to

preserve the race by the sacrifice of its

own life. All these illustrations convey the

truth that the individual tree has a remark-

able power of adjusting itself to the outside

world, and that, within the limits of its

powers, it seems to possess the still more

remarkable faculty of inevitably doing the

right thing — a faculty of which man's

reasoning power has robbed him.

But the powers of a tree are not infinite
;

frost, heat, or drought may cause leaves

and buds to wither, or stems to crack

and thus admit deadly fungal

foes ; animals or fungi injure

the roots ; or shade may des-

troy the whole plant. To these and

other hostile forces different kinds of trees

Hostile

Force?.

show different powers of resistance, and

have become adapted in the course of

ages to live in diverse situations. In

every forest may be seen examples of

the truth of these statements, especially

in reference to one external agent, light,

to obtain which forest-plants are engaged

in unending warfare in which millions of

humble herbs, infant trees, or tall striplings,

perish under the lethal shade of more success-

ful rivals. Some trees have fitted themselves

for the warfare by acquiring the faculty of

successfully withstanding a considerable

amount of shade, and are said to be shade-

enduri'-Jg. And it is instructive to observe

how the shade-enduring young Beech-tree

grows upwards slowly, but spreads its

deadly shade over its young rivals (see

p. 2 ; Figs. 2 and 3). Certain other trees

cannot withstand much shade, and are

therefore described as Upht-dcmandin".
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These when young often shoot swiftly

upwards, produce but httle shade, and

soon cast off their lower branches.*

Trees have not only advanced in com-

plexity and developed elaborate structural

devices fitting them for
Degeneration.

^^^^^^^^^ ^ special situa-

tions, but they have in some cases retro-

graded by reducing certain of their parts

that have become useless or a source of

danger ; such reduced parts are said to be

degenerate. Large leaves possessed bj* the

ancestral tree may dwindle to scales in the

descendant ; long, leafy branches to short

scaly spines
;

gay blossom to ding}- incon-

* It must not be forgotten that all trees de-

mand a certain amount of light, that each

flourishes in a given situation only between cer-

tain limits of darkness and light, and finally that

increased shade often involves more moisture while

increased light often implies greater expenditure

of water. Hence the terms light-dnnanding and

shade-enduring are vague and partly misleading ;

but practical forestry- in Europe justifies their use.

Regularity

of (jrowth.

spicuous flowers ; or winged seeds to wing-

less seeds.

Irregular as may be the shape of a tree,

its form is determined by growth as ordered

and orderly as that of any

animal ; but its regularity of

design is obscured or oblite-

rated b}- two circumstances. First, the tree

grows year after year throughout life, and

preserves certain of its parts in a perman-

entty juvenile condition : a British tree, in

the strict sense, is ne\-er full grown. Se-

condly, the tree has the power of bringing

into activity some of these perennially young

parts, and of thus replacing missing members

or creating new limbs. Its irregular shape

is not the result of disordered growth, but

of iiregular experiences and demand?. The

tree is like a warrior who has been maimed

and scarred in many a battle, but has the

magic power of replacing lost limbs by

others springing from different predestined

parts of his body.

Fig. 6.—Holm Oak.

Very simple, probably degenerate, male (i) and female (5) flowers and inflorescences.
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Fig. 7. Common Elm W'ych Elm : shoot.

II.—NOURISHMENT OF THE TREE

An animal compared with a green plant

is an epicure demanding elaborate food in

the form of starch, sugar, or fat, and albu-

minous substance ; the tree is an ascetic,

for, although ultimately needing these same

elaborate substances, it can obtain and

manufacture them from simple ingredients

contained in the soil, water, and atmosphere.

Forest soil in which the roots lie is not,

however, simple in composition, nor is it a

mere cumulus of corpses and

^ ^ c ., mineral matter, but is irather
Forest Soil. '

^

a world seething with life. It

is permeated by countless fungal threads,

occupied by inconceivable myriads of

micro-organisms, and burrowed by many
subterranean animals, including earth-

worms. All these play a part in building

up foi^ests which, indeed, cannot exist in

their absence. Under their influence dead

fallen leaves and stems, and animal pro-

ducts, are converted into food-material

for the trees, while the soil is rendered perme-

able so that air can penetrate and moisture

percolate without stagnating. Were merely

the earthworms to be removed the forest

would vanish, and in its place stunted

heath would reign. Or were the air to be

driven out of the soil by permanent inunda-

tion, then the forest would give way to

mossy, reedy, or grassy bog and fen.

The roots not only fix and support the

tree firmly, but they also absorb from the

soil water and substances dis-

of''wattl°" ^"^'''^'^ '" ^^- ^^^^^ ^^^° ^°^^ ^^

cold this absorption is retarded

or stopped, and such is the condition of

affairs during our winter.
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The raw sap thus obtained is carried up
the outer wood of the stem to the growing

parts and green leaves. From these a

small part of the water exudes in the form

of drops, but a vastly greater part is

exhaled as water-vapour.

This latter process of evaporation is

termed transpiration ; and it is important

to note that the greatest loss
ran.spira-

, water takes -place through
tion.

'

, , ,

the green leaves, so that when
these are shed, the tree is not expending

much water. Loss of water by transpiration

is increased by larger number or size of

leaves, by heat, drjTiess of air, wind, and

by light. Yet transpiration can continue,

however cold the weather or climate, even

when the roots are not absorbing. And it is,

at least, partly for this reason that our

trees shed their foliage before winter ; or if

the leaves be retained as in Firs, thev

Green

Leaves as

Factories

of Hood.

but the

are thick-skinned and tough, and transpire

slowly.

But green leaves have another dut\' to

fulfil. In the presence of light they absorb

carbonic acid gas from the at-

mosphere, and split this into

o.xygen and carbon. The oxy-

gen is released as a gas, and

goes to enrich the atmosphere ;

carbon is retained, and com-

bines with the water and raw material

obtained through the roots. In this way
elaborate food is manufactured by the green

leaves, whence it is transported to growing

twigs, flowers, and fruits, to thickening

stems and subterranean roots, in all of

which it is utilised in building up the tree,

or is stored for future consumption. De-

struction of the leaves of a tree, therefore,

involves a loss of power to produce appro-

priate food-material, and threatens the

Fig. p.— Ivnee. roots of .'Marsh C% press.
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tree with starvation. How this danger is

averted will be seen in the sequel.

The greater number of green leaves that

a tree acquires, the more food does it manu-

facture, and the more water does it expend.

Consequently increase in the foliage and

branches demands a corresponding increase

in the size of the root-system to supply the

larger demand for water and raw material,

as well as to support the additional weight,

and to withstand the force of the wind now
acting on a larger and taller surface.

But the tree accomplishes yet another

gaseous interchange with the atmosphere

:

it breathes, taking in oxygen

and giving out carbonic acid.

This process of respiration proceeds in

light and darkness, by day or night, and not

only in the green leaves but in all living parts

Respiration.

of the tree. Just like a human being, the

tree requires oxygen. This is well brought

out when we note the behaviour of the

Marsh Cypress whose roots are sunk in a

water-logged soil from which the free air

has been expelled. Such roots would seem

to be exposed to the danger of suffocation.

But the tree sends up from shallow horizon-

tal roots knee-like roots (Figs. 9, 146-7, and

149), which act as lungs by taking in air

(with oxygen), and conveying it to the parts

lying in the mud.

A tree, therefore, requires air, water,

food-material in the soil, sunlight, and

—

it may be added—an appropriate tempera-

ture. Excesses of heat or cold, of drought

or humidity, of shade or sunlight, or over-

abundance of certain substances (common
salt, lime) injure or kill the tree.

III.—ROOT SYSTEM

The root of the infant plant inside a seed

is usually represented by a single short rod

—the main root—which subsequently elong-

ates solely by growth at its tip, and tends

to descend vertically. From its sides, not

far behind the tip, spring root-branches

—

the lateral roots—which grow and branch in

like manner, but tend to spread out horizon-

tally or descend obliquely. All these roots

thicken in their older parts, but are thin

at their constantly young ends. The thin

parts alone absorb water.

Some kinds of trees are deep-rooted and

even unable to adapt themselves
eep an

^^ shallow soils, or, if compelled
Shallow

,

^
,.,

Roots
grow on these, are readily

uprooted by wind and may
develop feebly for lack of water. Other

kinds of trees are shallow-rooted, emitting

long, horizontal, lateral roots which enable

them to thrive even on rocky soil. But

each individual tree more or less adjusts

the form of its root-system to the nature

and depth of soil in which it finds itself.

The stems of some trees, such as the

Sweet Chestnut and Spruce, have the power

of emitting roots ; indeed certain trees,

including Willows and the Lombardy Poplar

(Figs. 10 and 11), are mainly propagated by

shoots in the form of cuttings.

Conversely the roots of the Black Poplar,

Common Elm, and some other trees, manu-

facture and send out of the soil erect leaf-

bearing shoots which are known as suckers.

Such trees may be propagated by root-

cuttings.

IV.—SHOOT SYSTEM

A simple shoot consists of a stem and

lateral appendages, known as leaves. The
stem, like the root, elongates by growth at

its tip, where it produces new leaves ; it there-

fore ends in a bud which consists of a short

young stem bearing crowded young leaves.

In most cases a stem (Figs. 12 and 13)

shows leafless bare ])arts—tlie intcrnodes—
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Leaf Ar-

rangement

Fig. 12. Common Maple.

Shoot with opposite lea>es.

connecting the leaf-bearing parts—the nodes

—which are sometimes joint-hke or swollen

(Fig. 488). But in many Firs the lea\-es

succeed one another at such short distances

that there are no distinct intemodes (Figs.

119 and 120).

Green leaves are not arranged irregularly

round the stem. This is ven,' e\-ident if

we examine a ilaple (Fig. 12),

which has two lea\-es at each

node. These are on directly

opposite sides of the stem, and are succeeded

(above or below) at the next node bj' two

leaves standing at right angles above (or

below) the middle of the gaps between them.

Such a leaf-arra'.igement is described as

opposite, and the leaves at the successi\-e

nodes are said to alternate with one another.

It will be noted that with two leaves at a

node there are four ranks of leaves along

the stem {e.g.. Maples, Ash, Horse Chestnut).

The two (or more) leaves inserted at one

node constitute a whorl, and when more

than two leaves occur at a node, the arrange-

ment is said to be whorkd. E\"en when
there is only one leaf at each node the

leaves are not arranged irregularly, but

form a spiral, so that there may be two,

three, five, or more ranks of leaves along

the stem ; this Icaf-arrangcmcnt is said to be

alternate or spiral (e.g., Hazel, Willow, Oak,

Apple). Observations on the leaf-arrange-

ment often aid us in distinguishing between

trees of somewhat similar foliage ; the Plane

(Fig. 326) and Mountain Ash (Fig. 454),

with alternate leaves, are thus respectively

distinguished from the Sycamore (Fig. 349),

or Maples (Figs. 12 and 354), and Ash

(Fig. 494), with opposite leaves.

The stem, in addition to ending in a bud,

which is the terminal in position, also bears

lateral buds. Each ordinary
Lateral Buds.

^^^^^^^ ^^^ ^^^^^^ -^ ^^
upper angle between the stem and leaf

;

this upper angle is termed the axil of

the leaf, and the lateral bud is said to be

Fig- 13.—Lombardy Poplar.

Shoot, showing alternate lea\es and u\illar\' buds.
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axillary. In broad-leaved (dicotylous) trees

in the axil of most of the foliage-leaves

stands a bud ; and, as such a bud may remain

attached and living for many years, though

in a resting condition, the tree possesses

numerous buds capable of shooting out

when occasion arises. In most conifers

a considerable number of the green leaves

have no buds in their axils, and it is partU'

for this reason that coniferous trees usually

exhibit a smaller power of replacing leaves

or shoots which have been destroyed. But
many trees are endowed with the power
of producing new buds on old stems or roots,

and of thus atoning for any lack of long-

liv-ed axillary buds : in this respect, too,

conifers are generally less capable than

broad-leaved (dicotylous) trees.

v.—LEAVES

I.—FOLIA(;E-LEA^ES

Leaf=base

and Stipules.

A complete green leaf has three distinct

parts : (i) Leaf-base, (2) Leaf-stalk, (3)

Leaf-blade.

The leaf-base attaches the leaf

to the stem, and often bears at

its sides two flat

outgrowths known
as stipules (Figs. 14

and 24-6). As the stipules often

serve merely to protect the deli-

cate young parts of the bud, they

usually shri\-e] or fall off shortly

after the leaf bearing them has

expanded (Fig. 15). Hence, in

examining a leaf to see if it be

really stipule-bearing, one must

always remember to be pre-

pared for the presence of scars

left by fallen stipules. Sheath-

ing tubular stipules embracing

the stem are possessed by the

Plane, which also completely

conceals its lateral buds within

the hollowed base of the leaf-

stalk (Fig. 325). Protection of

another kind is provided by the

stipules of Rohinia, which are

converted into hard woody
spines (Fig. 410) that persist, and

apparently serve as weapons of

defence against browsing animals.

The large green leaf-like stipules

of the Hawthorn (Fig. 479) persist

for an entirely different reason, namely
because they perform the offices of green

leaf - blades. In some cases the leaf has

neither leaf-stalk nor leaf-blade, but is

reduced to its two stipules, which then

Fig. 14.—Tulip-tree.
bud5. showing the separation of the stipule
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Fig. 15.—Tulip=tree.
Bud protected by stipules: the stipules of the expanded

leaves have fallen.

form paired scales protecting the resting-

buds.

On the contrary, the leaves of some
trees (Sycamore, Ash), in place of being

stipulate (stipule-bearing) never produce

stipules. The presence or lack of stipules

often enables us to distinguish between trees

whose foliage is more or less alike—for

instance, between the Plane and Maples, or

the Ash and Mountain Ash.

In some cases the'stem is raised up into a

ridge or sweUing {leaf-cushio',i) where each

leaf is attached, e.g., Ash, Spruce.

The leaf-stalk merely serves to thrust the

leaf-blade into its correct position and pose

in relation to the light, so

that it is sometimes wanting.

The mode in which the leaf-stalk regulates

the exact pose of the leaf by adjusting its

lengtli, direction, or by executing a twist, can

be fully realised only by examining the leaves

on the tree itself. But in this connection

Leaf=stalk.

Leaf-blade.

attention ma}' be drawn to one special

case, that of many conifers whose spirally-

arranged, flat, narrow leaves are twisted

on the branches so as to assume a double

comb-like arrangement (Figs. 61 and 118).

The leaf-blade is the part that is mainly

responsible for the absorbing and manufac-

turing activity of the leaf. Its

skin is perforated by many
microscopic pores—the stomata—whose posi-

tion is sometimes visible to the naked

eye, because white wax coats the stoma-

bearing part of the leaf, and that part only

(Figs. 61 and 118).

The leaf-blade is usually flattened, and

more or less broad in dicotylous (broad-

leaved) trees, but is needle-like, or only

slightly broader (linear), in Fir-trees and

most other conifers (Figs. 61 and 62).

In the former type of blade the veining

is net-hke, as the finest veins unite to form

a network. The chief veins, however, vary

Fig. 16. — Pinnately-veined Leaves of the

Medlar-tree.
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Fig. 19.—Currant Galls on Oak.

The green leaves of most of our

trees change their tints in autumn

to yellow, bro\\-n, or red, and fall

before winter arrives. But the

Holl}-, I\y, and Box, as well as

nearly all coniferous trees, retain

their foliage through the winter,

and are therefore described as being

evergreen, in contradistinction to

trees which shed their foliage an-

nually, and are therefore referred

to as deciduous trees. Even in the

evergreen trees each foliage-leaf

lives and remains attached only

for a limited number of years ; the

longe^•ity of the leaves varying with

the kind of tree and the situation,

from two to twelve or more years.

The habit of casting the leaves

each year not only brings in its

train the beauty of

our autimins, when

poverty in blossom is

atoned for by glory of leaf-tint,

but is also associated with certain

characters in our woodlands, causing them

to differ from evergreen forests. In the first

place, the bare or thinly foliaged branches

and trunks in earlj' spring allow much light

to reach the ground ; to this light we owe

the gay carpet of primroses, bluebells,

and the hke, haunted by manj' insects which

would not enter the gloom of a perenniallj'

foliaged forest. Secondly, man}' trees burst

into blossom in spring before the leaves

shoot forth ; the consequence is that there

is no mass of foliage to conceal flowers

from the vision of insects, or to obstruct

the powdery pollen that requires to be

blown from flower to flower.

II.—SCALES

A tree possesses in addition to foliage

several other kinds of leaves, which are

fitted to perform different kinds of work.

Fall of the

Leaf.

Fig. 20.—Artichoke and Marble Calls on Oak.
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r-.-.Q ihereiore assume dif-

fLicnt shapes, but arc

arranged spirally or in

whorls. Some of these

arc small, broad - based,

stalkless, simple in out-

line, and not green. Such

scales are produced in place

I

V
Fig. 22. — Pyrus

Sorbus.
Twig in winter, >

resting-buds.
th

Fig. 23.—Acer
Negundo.

T» ig in winter, w itli

resting = buds and
sliowing scars of

fallen leaves.

Fig. 21.— Holm Oak.

5hoot with evergreen leaves.

of foliage-leaves towards the conclusion of

the growing season in summer, so that the

terminal bud of a shoot is encased in bud-

scales, which serve to protect it for J'ears,

or at least during the succeeding winter

(Figs. 22 and 23). In the following spring,

when a rcsting-bud of this kind sprouts, the

scales do not develop into green foliage-

leaves, nor does the part of the stem bear-

ing them elongate appreciabh' ; the conse-

quence is that, as the scales fall soon, thej^

leave behind them a- number of closeh'

clustered scars, which thus clearly mark the

conclusion of a year's growth of the twig

(Fig. 23). It is therefore evident that the

piece of stem lying between two of such

rosettes of scars represents one year's

growth ; it is therefore termed the year's-

shoot. Other kinds of scales apart from

bud-scales are met with in Pine-trees {see

p. 50). Scales are mainly protective in

function, and therefore require neither

green colouring matter nor a leaf-stalk.

III.—COTYLEDONS

The first two leaves borne on the seedling

of a broad -leaved (dicotylous) tree are

always opposite, and are usually simpler
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Fig. 24.—Lime.

Opening: buds, first stages.

than, or differ in form

from, the foliage-

leaves subsequently

produced (Fig 27).

These two lea\-es are

termed cotyledons ;

and dicotyledons or

dicotylous plants are

so-calledbecausethey

possess two cotyle-

dons in their infancy.

The coniferous seed-

liiighas awhorl of two

or more narrow coty-

ledons. Cotj'ledons

may serve merely to

store food for the

infant plant, or may
absorb food stored

outside the latter

and thus render it

available to the seedling ; they may or may
not subsequently emerge from the soil, become

green, and perform the office of foliage-leaves.

The foliage-leaves succeeding the cotyledons

often differ markedly from those produced

later on, and are then referred to as primary

leaves {see pp. 56 and 283).

Fig. 25.— Lime.

Opening bud, second stag<

IV.—BRACTS

Near the flowers foli-

age-leaves are usually

replaced by simpler,

smaller, often scale-like

leaves, which are known
as bracts (Figs. 264

and 271). These leaves

usually protect the young

flowers, and are apt to

be feebly developed when
protection is otherwise

pro\'ided. But they also

may take on other

functions, such as

that of assisting

in the scattering of

the seeds (t'.g., Lime,

Hornbeam).

v.—FLORAL
LEAVES

The leaves enter-

ing into the com-

position of the

flowers are termed

floral leaves, and

will be discussed on

pages 24-31.

Fig. 26.—Lime.
Opening bud, third stage.
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Fig. 27. Seedling Beeches.

VI.—STEM

The infant plant within the seed or the

seedhng itself has a short stem—the tnain

stem—which is unbranched. This grows in

length by means of its terminal bud, and

produces lateral buds in the manner already

described. In the Scots Pine and other

firs the terminal bud grows year after year,

naturally with intervening periods of qui-

escence, so that the successive year's-shoots

together build up a true stem in the form

of the tall main trunk. But in the majority

of dicotylous trees the terminal bud dies at

the conclusion of the growing season, and

in the following spring its place is usurped

by the topmost lateral bud on the year's-

shoot, which thus provides a substitute to

continue the growth of the leading shoot.

The main trunk of such a tree therefore

consists of a series of branches strung end

to end to form a false stem.

The rate at which the main stem grows

upwards during the youth of the tree varies

in different trees ; it is usually greater m
those trees which demand much light and

in this way seek to obtain it quickly, but is

less in those trees that are not easily harmed

by shade.

Before going on to discuss the production

of branches it is necessar}-- to point out the

difference between an active bud, which

is in process of \-igorous growth and is

not scale-clad, and a relatively
c lye u s

qyjpscent resting - bud, which,
and Resting. ^ °

.

^ . With tew exceptions, has an

external coating of scales. If

we follow the growth of the main stem

(or of a branch) of a tree during one season,

we note that the lateral buds produced on it

are resting-buds which do not as a rule grow

out before some subsequent season. Thus
the year's-shoot in its first season, or, as

it is termed, the current years-shoot, bears

leaves but produces no branches. In

the second year this shoot sends forth

branches, though it is now devoid of leaves

if it belong hot to an evergreen tree. The
branches grow in length in the same manner

as the main stem, and their stems are con-

sequently true (in most firs) or false (in

most dicotylous trees). But the growth of

a stem is sometimes arrested by the utiKsa-

tion of the end to produce flowers, as in the

Horse Chestnut (Fig. 380), Elder (Fig. 501),

Mistletoe (Figs. 28 and 29), and many trees

(Fig. 45). It will now be evident that,

except in the case of coniferS; it is rare for

a true stem to grow in length for more than

a hmited period.
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Fig. 28.—Mistletoe.
Flowers at the end of the steins.

A tree often shows at least two different

kinds of vegetative shoots : (i) Long-shoots,

wh'ch have more or less elong-
Long.shoots x j . j j .1

, ^ , ated intemodes, and are them-
and Dwarfs , .

shoots selves 01 comparatively con-

siderable length. (2) Dwarf-

shoots, which are shorter and have shorter

intemodes, so that the leaves are apt to

be tufted. Very clearly

marked dwarf-shoots are
.

possessed by Pines (Figs.

68 and 94), Larch (Fig.

Io6), Cedars (Fig. 11 1),

Beech (Fig. 255), and Ash
(Fig. 489).

If we watch the fate

of the various buds borne

on a year's-
Trees and v . ^ ,

„. . snoot, we find
Shrubs.

that not all of

them develop with equal

vigour nor at the same
time. In the case of a

tree the resting - buds
nearest the tip of the

year's - shoot grow out

most vigorously into
long -shoots, while the

lower buds on this deve-

lop into dwarf-branches,

inlforescences, or flowers,

or remain dormant. As
a result the tree pre-

serves a main trunk, the

boughs become long, and

the finer twigs show
stronger branches occu-

pying positions near the

tips of the successive

year's-shoots. This latter

feature is particularly

obvious in Pine-trees, in

the Silver Fir (Fig. 118),

and Spruce (Fig. 135). A
shrub, in contrast with

a tree, has in place of

a single main trunk a

number of more or less equal-sized stems

rising from its base. The shape of the shrub

is due to several peculiarities in its behaviour.

First, no stem, false or true, continues to

increase greatly in length for more than a

very limited number of years ; secondly, it

is usually the buds near the base of the

vear's-shoot that grow out most stronglv
;

Fig. 29. —Mistletoe.
Fruit at the end of the sten
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Fig. 31.—\\ind-clipped Oaks.

thirdly, new erect shoots readih' spring from

old stems (or roots) near the ground.

A pecuhar foimtain-Hke mode of growth,

mtermediate between tliose of trees and

shrubs, is exhibited by " weeping-trees,"

such as the Elder (p. 292), Laburnum (p.

322), and Weeping Elm (Fig. 5). Moreover,

a shrub can be made to assume a tree-

like form if aU the lower buds be annually

removed ; and, conversely, a tree can be

reduced to a bush by removing the higher

buds or clipping the higher shoots. This

interchange between tree and shrub is often

accomphshed by natural agencies. For in-

stance, far north, or high up mountains, or

on bleak sour moors, trees are dwarfed so

as to be pygmies only a few inches or feet

in height (sec p. 106). Again, in wind\^ ex-

posed places tlie tree suffers greater deforma-

tion than the shrub or herb because the force

of the wind increases with a rise above the

ground. Hence on wind-swept liills or near

the sea tlie wind causes the leaves on the

upper parts of the developing tree to transpire

with such rapidity that the highest shoots

are dried up ; moreover the leading shoot at

its summit and the adjoining branches are

bent away to leeward, so that a wind-chpped

tree assumes a characteristic, dwarfed, more

or less flattish-topped, lop-sided form (Fig.

31), and may be bush-like in stature.

The buds do not all shoot forth simultane-

ously, either on different kinds of trees or

on the same tree. The date
Sprouting

^j sprouting of the buds is

not without influence on the

form or e\-en distribution of trees. For

example, in our temperate climate, buds that

sprout early in spring are in danger of being

nipped off by late frosts, so that certain

kinds of trees which thrive in the milder

climate of England are absolutely excluded

from frosty parts of Central Europe.

The sprouting of buds is promoted not
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only by heat and moisture, but also by

light, as may be seen when numerous little

branches shoot out from an old tree-trunk

that has been suddenly exposed to stronger

light (say by the fall of adjoining trees).

Shade does more than arrest the sprout-

ing of buds, for it actually kills brandies

already in existence. Thus it comes that

in forest, and to a less extent in open

country, the lower branches given off from

a tree-trunk die and drop off as they become

overshadowed by higher branches or other

trees. The bare, branchless portion of the

old trunk thus denuded is termed the hole ;

while the portion of the trunk, together with

the mass of boughs, branches, and foHage, sur-

mounting it compose the crown of the tree.

The bole may subsequently send forth

younger branches at different heights (Fig.

336) ; and new branches

—

stool-shoots—may
spring up from the very base of the trunk,

or from the stump of a felled tree. All

these new branches springing from old parts

arise either from axillary resting-buds that

have remained dormant for years, or from

entirely new buds which are first brought

into existence on these old stems.

As the stem thickens the original skin

(perforated by stomata) becomes too small

to cover it, and a new covering.

dead bark, replaces it. The dead

bark is a protective layer guarding the tree

against the attacks of animals, the entrance of

parasitic fungi, excessive loss of water, frost,

and perhaps against the burning sun's rays.

And it is instructive to note how carefully

the tree seals up artificial or natural wounds
;

the scar left by branch or leaf that is natur-

ally cast off is a " clean " one, not ragged,

and is closed by cork ; while the wound

made by mechanical injury is, in the course

of time, covered by cork or bark. The im-

portance of this closing of the wounds will be

more fully appreciated when it is remembered

that many parasitic fungi attacking stems

and roots can gain entrance only through a

wound. The bark therefore is impermeable

to water and to gases except at certain spots

or along certain lines, which usually take

the form of lenticds.

Lenticels permit the free entrance of

oxygen and exit of carbonic acid gas, and

thus enable old stems and roots to obtain the

oxygen they require for respiration. Lenti-

cels on twigs are usually noticeable as little

lumps differing in colour from the rest of

the surface (Figs. 497 and 498), and are still

more obvious as long transverse lines mark-

ing the bark of the Birch and Cherry

trees (Figs. 274 and 418).

Each year the tree adds to its bark from

within. If this ])roduction is balanced

by the outer bark being regularly shed

in the form of scales, sheets, or strips,

then the bark remains thin and relatively

smooth, as in the Plane (Fig. 319) and

Strawberry-tree (Fig. 32). If the outer-

most bark does not flake off at frequent

intervals it may become thick and furrowed,

as in the Oak, Elm, and Ash. But even

rough-barked trees shed scales at longer 01

shorter intervals, and in one and the same

tree the rate of the shedding may differ at

different heights up the trunk, as in the

Scots Pine and Birch [see pp. 50 and 225).

The nature of the bark frequently gives

some clue to the habit of the tree. Trees

with thin, smooth, often dark-coloured, bark

usually are shade-enduring species (and

often live in moist woodlands), as is the

case with Beech, Hornbeam, and Silver Fir
;

whereas trees that soon acquire a thick,

rough bark are usually light-demanding

(and often capable of living in drier places).

So far we ha\'e considered only the dead

hark, but lying within this and encircling

the wood, from which it is

Thickening
separated by the thinnest of

films, is the living hark* This

serves to transport elaborate substances

* The dcfiuitiou of "bark" here implied conforms

with ordinary English usage, and does not agree with

the technical one given b}- most English and American

botanists.
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Fig. 32- -Smooth Bark of a Strawberry=tree lArbutus Andrachne
Linn.), with thin, peeling scales.

(such as sugar) manufactured in the leaves

to growing or storing parts of the tree, and

stores them itself ; moreover, it acts as a re-

ceptacle for useless excretions, which may
subsequently be thrown off with the dead

bark. The bark as a whole is added to, thanks

to the activity of two or more dehcate,

thin, creative layers, one of which runs as

a permanent film-like sheet round the stem

immediately outside the wood. This particu-

lar creative layer, year after year, produces

new h\'ing bark on its

outer face, and new wood

on its inner face. Each

3'ear, in the case of British

trees, it thus manufac-

tures one clearly recog-

nisable ring of wood,

which is deposited out-

side the pre-existing wood

and is termed an annual

ring. By counting the

annual rings of wood in

any part of the stem we

learn the exact (or, in

exceptional cases, the ap-

proximate) age of that

part. The outer, and

therefore younger, an-

nual rings of wood alone

carry up the raw sap. As

the inner rings become

older and die, they may
change in tint, become

heavier, more resistant to

decay, and cease to be

capable of conducting

w'ater. Such central
coloured wood is termed

heart--ii'ood, as opposed to

the lighter-coloured sur-

rounding sap-wood. (In

popular parlance the
heart-wood and sap-wood

are often loosely referred

to as " heart " and " sap
"

respectively.)

It is remarkable that the direct effect of

the surroundings—soil, weather, and climate

—upon the indi\idual tree is

generally such as to fit the

latter for existence in the spot

where it happens to be. The tree, in fact,

seems to adapt itself to the outside w'orld,

and to behave in a manner that the exercise

of full reasoning powers could not better.

Tims one and the same kind of tree if planted

in a more northern situation or higher up

Adaptive

Faculty.
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a mountain tends to put into action its

various vital processes, such as the sprouting

of buds and possibly the production of

flowers, at a later date in the season, but

to complete them at an earlier one ; it thus

avoids extremes of the more rigorous climate

and rapidly utilises the shorter favourable

season. Again, in the presence of sufficient

light, in moist air there is a tendency for

numerous buds to shoot forth, and for the

leaves to be large as well as numerous, so

that the tree can tlirow off a large amount

of water despite the humid air ; but in

dry air more numerous

buds remain dormant,

and the leaves tend to

be fewer and smaller, so

that there is less danger

of expending an excess

of water. Again, in the

moist shade of forest the

protective bark is thinner

than in the drier, well-

lighted, open country

where the danger of de-

siccation is greater- In

the open country the

branches remain attached

lower down the trunk,

for they receive plenty

of hght ; but in the forest

the lower branches, being

soon overshadowed, be-

come useless and are

sacrificed. Furthermore

the dwarfed form as-

sumed by trees in windy

places, and in Arctic or

sub - Alpine situations,

enables the bush-like

plants to withstand the

danger of drying up.

Many other examples of

this apparent direct
adaptation will be en-

countered.

As the various kinds of

trees differ in their wants and powers of

accommodation, there may be considerable

variety in the vegetation of a small area.

Here may stretch a heath mainly occupied

by heather and gorse, dotted with isolated

Scots Pines, able to absorb sufficient water

from the soil. At a little distance, fringing a

stream maj' be Willows or Poplars, which de-

mand light, but possess roots capable of resist-

ing suffocation in periodically soaking soil.

A little farther, the soil may be occupied by

forest, in which light-demanding and shade-

enduring trees, shrubs, and herbs do battle.

Fi?. 33-— Rough, Scaly Bark of the Medlar-tree.
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Fig. 34.—Male Flowers ii) and One=
year-old Cone (?) of Scots Pine.

VII.—FLOWERS

The function of a flower is to

bear seed, in whose production only

two kinds of floral leaves—carpels

and stamens — participate. The

simplest flowers consist, therefore,

of either carpels or stamens, or

of both.

The little cone-like flower of a

Pine (Fig. 35), or a Spruce (Fig.

131, + ), that gives rise to the familiar

woody cone-fruit, consists solely of

a stem—the receptacle—and a num-

ber of spirally arranged scale-like

leaves. To the upper face of each

leaf are attached two egg-shaped

bodies, the ovules, which are capable

of developing mto seeds. A leaf

that bears ovules is termed a

cai'pcl*

But the Scots Pine has other

yellow cone-like flowers (Fig. 34) each

consisting of a stem—the receptacle—
and many spirally arranged scale-Uke

leaves—the stamens. On the lower

face of each scale-like stamen are

two closed little bags containing

numerous microscopic yellow grains

* The exact structure of this cone is de-

scribed on page 54, where it will be seen

that the scales are double, and that there is

some doubt as to interpretation of the cone.

Fig. 35.— Female F"lo«crs of Scots Pine.
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—the pollen-grains ; the bags arc therefore

known as pollen-sacs. A floral leaf that

produces pollen is termed a stamen. The
part of the scale projecting outwards and

upwards beyond the pollen-sacs is the

connective.

Each pollen-sac sphts open, and the

pollen is transported (in this case, it is

blown by the wind) to the carpels, and

reaches the o\iiles. This act of transference

is known as pollination. A poUen-grain

thereupon sends a tube into the o\-ule and

brings about the act of fertilisation, one

consequence of which is the change of the

o\iile into a seed containing an infant

plant—the embryo.

A flower containing carpels but having

no stamens is a female ( $ ) flower ; one

possessing stamens but no carpels is a male

( ^ ) flower ; both kinds of flowers are de-

scribed as unisexual, in contradis-

tinction to flowers possessing both

carpels and stamens which are said

to be bisexual
( ^ ).

It is important to note that

neither the o\-ules nor the seeds of

the Scots Pine are con-

tained in a closed cham-

ber. Plants like Pines.

Firs, Cedars, Cypresses, and others

ha\ing naked seeds are grouped

together to form the great class

Gymnospermce.

Opposed to the simpler Gymno-
sperm.-e are the vast majority of

Flowering Plants which

Gymno=
speriTiEe

Angio=
form the more advanced

Angiospermce, and are so-

called because their ovules and seeds

are contained within a closed

chamber—the ovary. If, for in-

stance, we examine the flower of a

Pea or Laburnum, we find in the

centre a pod-like body containing

N^thin its single chamber a number
of o^-ules attached in a double line

down the one side. This ovule-

containing part is like a miniature pea-pod,

and is tlie ovary. Rising from its summit
is a stalk-like structure—the style—which

is capped by a broader part—the stigma.

The whole structure, composed of ovary,

style, and stigma, is termed a pistil, and

is produced by the folding of one leaf

—

the carpel—whose margins unite and so

produce the closed ovary. The stigma is

the part intended to receive and retain

pollen-grains, which send tubes down tlie

stj-le, and thence to the o\-ules.

But a flower may include a number of

separate closed carpels or pistils, as is the case

with the Magnolia (Figs. 36 and 37). Still

more frequently the flower contains two or

more carpels that are united to produce a

single pistil ; in such a case the ovary often

has as manj' chambers as there are carpels,

and sometimes there is the same number of

Fig. 36.— .Magnolia.

vers showing the separate white petals.
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F'g- 37-—Magnolia.
Flowers, stripped of sepals and petals, showing many stamens ( f ) and separate carpels ( f ) attached to the receptacle.

Stamens.

styles, or stigmas or stigma-lobes. For

instance, the ovary of the Sycamore is

produced by the union of two car-

pels and is two - chambered ; similarly,

that of the Horse Chestnut is three-

chambered, and that of the Apple five-

chambered.

The stamens of Angiospermse are very

different from those of the Scots Pine.

Each is usually rod-hke, and

shows the following parts : (i)

a stalk known as the filament ; (2) the

thicker terminal part knowTi as the anther,

which bears four pollen-sacs. The four

pollen-sacs are often grouped in pairs so

that the anther is two-lobed, and the two

halves or lobes are connected by a narrow

bridge, the connective, which sometimes is

prolonged above the anther as a little scale-

like crest. In most flowers the stamens

are separate from one another, but in the

Laburnum the filaments of all ten stamens

Pollination.

in the flower are united to form a tube

surrounding the central ovary.

Experience has taught us that, at least

in many cases, more or better seed is pro-

duced if the poUen conve\^ed

to the carpel is derived from

a different individual plant (of the same

kind). Such a mode of transference is

described as cross-pollination, and is opposed

to self-pollination, which implies the effective

transference of poUen on to the carpel of

the same flower. In this country poUen is

conveyed from one flower of a tree to

another either b}^ laind or by insects.

Wind-pollinated trees are exemplified bj' all

conifers, and by the Oak, Poplar, and Ash
;

all these possess relativety inconspicuous

flowers that pour out no honej'-producing

solution of sugar (nectar). Their pollen is

powdery, not sticky, and the grains are

usually devoid of any marked outgrowths,

such as spines. As the wind may blow in
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Fig. 38.—Common Elm yUlmus

campestris) ; flowers.

any direction, towards or away
from trees of the same kind, a

vast amount of pollen is generally

produced by wind - pollinated

trees, and the stigmas are usu-

ally large, being often branched

or brush-like. Frequently the

anthers are pushed far out of

the flowers, or are arranged in

dangling inflorescences, and thus

are readily caught by the breeze.

Moreover, many wind-pollinated

plants are social ; that is to say,

numerous individuals of the same

kind grow close together ' to

form, so to speak, pure popula-

tions or communities : and this

is true whether they be herbs

like grasses, or trees such as

Oaks, Pines, and Firs.

But insect-pollinated flowers

possess devices which attract

the notice of insects, and allure

them. They are therefore more

showy or scented, and usually

include sugar-producing glands

known as nectaries. The pollen is often sticky

or rough at the surface so that it will cling to

an insect's body. .\s the pollinating insect is

apt to go from one flower direct to another of

the same kind, there is no necessity to produce

an overwhelming amount of pollen. Coupled

with this economy in pollen is also the smaller

size of the stigma. Moreover, in order to ensure

that the visiting insect shall transfer pollen to

the stigma, there is a certain correspondence

between the position of the anthers and stigmas

{see p. 325), and sometimes the flower is elabo-

rately constructed so that an insect visitor strikes

the anthers or stigmas with exactly the same

part of its body {see p. 303). Thus the filaments

and the style are of utility in raising the anthers

and stigmas into the correct position.

Showy floral leaves are therefore designed to

Fig. 39. White Poplar [Populus alba).

Catkins of male flowers.
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Fig. 40.— Regular Flowers of the Medlar-tree.
Each showing five separate petals and many stamens.

attract the notice of insects, and are dis-

pensed with when a plant gives up its habit

of insect-pollination and adopts a policy of

wind-pollination ; such degenerate flowers

are possessed by the Common Ash (p. 388).

Self-pollination, or even poUination by

pollen from the different flowers of one tree,

is rendered difficult or impossible by: (i) the

mg.le and female flowers being on different

trees or branches
; (2) the male and female

flowers on one tree, or the stamens and

carpels of one flower, maturing at different

times
; (3) the stigma being out of reach

of the anthers, or the anthers opening away

from the centre of the flower. But if no

cross-pollination has taken place, many
flowers make provision for subsequent spon-

taneous self-pollination, as will be described

in the sequel.

At least during their youtli, flowers

require protection, from desic-

cation, from insect-foes, and

from fungi ; indeed there are

.some fungi which can pass certain stages

Protection

of Flowers

of their lives only in young flowers.

Such protection is provided either by the

close aggregation of flowers, by bracts,

or by special floral leaves. Hence a flower

may possess in addition to stamens and

carpels two other different kinds of floral

leaves :

—

(i) An outer envelope of usually green

leaves, the sepals, which compose the calyx.

These are protective. The sepals may be

separate {e.g. Magnolia) or united at their

bases {e.g. Laburnum).

(2) An inner envelope of showy petals

composing the corolla. The petals may be

separate, as in the Magnolia, Plum, and

Medlar (Figs. 36 and 40), or united to pro-

duce a shorter or longer tube with separate

teeth or segments, as in the Strawberry-

tree (Fig. 42), Elder, and Guelder Rose.

In some cases there is no distinction into

sepals and petals, and the general envelope

is termed a perianth, which may be green or

petal-hke. Its floral leaves may be termed

perianth-leaves, but in this work they are.
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for the sake of simplicity, described as

sepals. It maj' be noted that when the

flowers are adequately protected by bracts,

or by close aggregation, the sepals or peri-

anth - leaves may become reduced and

degenerate, or even suppressed, as in the

Betulaceae, Fagacete (pp. 215 and 216), and

Elder (p. 393).

The floral leaves may be arranged in

spirals or in whorls ; in the latter case the

successive whorls usually alter-

nate with one another. For

example, the Holly-flower has

four sepals ; within these, but

opposite to the gaps between

them, are four petals ; these are succeeded

by four stamens, which alternate with

them and are therefore opposite to the

sepals ; while in the centre are placed

four carpels, which alternate with the four

stamens and are thus opposite to the

four petals.

The part of the flower-stem actually

bearing the floral leaves is termed the re-

ceptacle (which is shaded black in the accom-

pan3'ing three diagrams). The receptacle

may be convex, so that the sepals, petals,

stamens, and carpels, are respectiveh' at-

Arrange

ment of

Floral

Lea%es.

tached at successively higher levels ; in

such a case the flower is said to be hypogynous

(Fig. 4irt), and the ovary is superior, as in

.Magnolia (Fig. 37) , the Lime, Sycamore,

and Horse Chestnut. But in some flowers

the receptacle is concave at its end so as

to form a basin or cup, to whose rim are

attached sepals, petals, and stamens, and

to whose lining or bottom are attached the

carpels or a lump bearing these ; such a

flower is perigynous (Fig. 416), and the ovary

is superior, as in the Cherry and Plum.

Finally, the receptacle ma\' be concave as in

the preceding type but also joined by its

inner lining to the ovary-wall, so that the

ovary cannot be plucked out of the flower

but seems to stand below all the other

floral parts ; such a flower is epigynous

(Fig. 41c), and the ovary is inferior, as in the

Apple, Pear, Medlar (Fig. 40), Hawthorn,

and Elder. In all three of the above types

of flowers the stamens ma\^ however, be

attached to the petals, as, for instance, in

the Elder.

The receptacle sometimes bears a gland-

ular, glistening outgrowth, which is kno%\Ti

as the disk, and often excretes nectar, e.g..

S\xamore, Horse Chestnut, and Cherry.

Fig. 41 -Three Diagrammatic Flowers, cut down tlie middle to show the shape of the receptacle.

(a) Hypogrynous, (6) perigynous, ici epigynous.
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The production of a tube, either by

the union of the sepals or petals, or

by the receptacle becoming
evice or

concave, is frequently a
concealing j r ^ ^\
^ . device for concealing the

nectar and keeping at bay

useless or noxious insect visitors. The

plant would reap no advantage from the

visits of insects that stole nectar and

poUen without effecting cross-pollina-

tion. To avoid such waste of material,

some flowers have become shaped to

entertain certain classes of insects. In

order to appreciate the policy pursued

by insect-pollinated plants it is neces-

sary to remember that among flower-

haunting insects intelligence is gen-

erally proportionate to length of tongue.

Fig. 43- -Bird Cherry (Prunus Padus) ;

flowering shoot.

Fig. 42. Regular Flowers of the Common Straw-
berry. tree (Arbutus Unedo, Linn.) with united petals.

Hence, flowers pollinated largely by

unintelligent short-tongued flies and

beetles have freely-exposed nectar, as

in the Elder, and are usually white

or yellow. Flowers, such as those of

the Cherry, with nectar partially con-

cealed in a tube, are visited by a high

percentage of the longer-tongued bees

and butterflies or moths. While the

Laburnum, with its specially shaped

flowers, also its carefully placed and

concealed nectar and pollen, is particu-

larly adapted for pollination by the most

intelligent insects—bees. Finally, the

Honeysuckle and Pink, with very

long tubes, are particularly pollinated

by moths and butterflies, which have
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Fig. 44.—Irregular Flowers of Catalpa

bignonioides (Walt.) with united

petals.

the longest tongues though not

the highest intelligence.

The blossom of the Laburnum

illustrates the shaping of a flower

so as to exclude aU insects ex-

cepting certain special kinds that

enter in a particular manner, and

inevitably effect cross - pollina-

tion (see p. 325). This is often

achieved by unequal growth of

the petals of a flower, which is

then said to be irregular (or,

more strictly, is said to have an

irregular corolla). Such flowers

as those of the Laburnum (Fig.

408), Horse Chestnut (Fig. 380),

and Catalpa (Fig. 46). though

irregular, are nevertheless symme-
trical, because each can be divided

into two exactly equal and similar

halves. A flower (or a corol'a) is

regular when the floral leaves com-

posing each whorl are all equal

and similar. Regular flowers present

much the same appearance when

viewed from any side, and their

insect visitors can alight with equal

convenience on all sides. Such flowers

tend to be erect or to hang down
vertically (Fig. 42). Irregular flowers

present different appearances from the

front, back, and sides ; and as they are

adapted to receive insects that ahghtin

a particular manner, they are directed

horizontally or obliquely (Fig. 48).

Fig. 45- -Wild Service-tree Pyrus to.aiiaalis).

Terminal inflorescence.



32 TREES AND THEIR LIFE HISTORIES

VIII.—INFLORESCENCES AND FLOWERING

Flowers are usually grouped together on

the tree in time and space. They are

frequently arranged to form
Catkins.

inflorescences, in which the

flowers or flowering branches stand in the

axils of reduced or modified leaves termed

bracts. Among the many varieties we may

single out one particular

kind of inflorescence for

mention, namely the cat-

kin. This is an elongated

unisexual inflorescence

consisting of an apparently

unbranched stem, bearing

on its sides a number of

bracts (catkin - scales) in

whose axils are incon-

spicuous stalkless uni-

sexual flowers; as a rule

the catkin falls off as a

whole. Such catkins are

possessed by the Hazel

Oak, Poplar, Birch, and

others (Figs. 46 and 39).

The precise reasons why

flowers are grouped into

inflorescences are not fully

understood : one advan-

tage gained is that the

blossom is rendered more

conspicuous ; another is

that insects can pass more

rapidly from flower to

flower ; a third is that

certain buds can be set

apart for the production

of flowers, while others

are left free to produce

foliaged shoots. Inflor-

escences are either termi-

nal, as in the Wild Service-

tree (Fig. 45), or lateral,

as in the Sloe (Fig. 48).

The age at which a tree

flowers varies widely in different trees

;

some kinds of trees flower when only a few

years old, whereas others do

not blossom until they have

reached the ripe age of fifty

or more years. A tree in the open country

usually flowers at an earlier age than the

Date of

Flowering,

.la

Fig. 46.
Catkins of male f

-Tur1<ey Oal< iQuercus Cerris).

iwers ( •:) and one-year-old young acorns (I.i).
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Wh\^ light should promote flowering,

or why various trees should flower

at different dates in the year, we do
not know. Yet we can suggest some

advantages reaped by the confine-

ment of flowers to weU-lighted shoots
;

for, by this means, the flowers and

subsequently the fruits may necessarily

be freely exposed to animals or breezes

that cause pollination or seed-dispersal.

There is no close relation between the

times of flowering and fruiting, for

though some Willows and Poplars

blossom and fruit early in the year,

the Hazel flowers yet earlier but does

not bear ripe nuts until late autumn,

and Pines require more than one or two

years to mature their woody cones.

Fig. 48. -Blackthorn (Prunus spinosa).

Flowering shoot.

same kind of tree in the forest : light promotes

flowering. Nor does a single tree flower with equal

abundance every year : good crops of blossom and

seed follow at intervals of two or more years.

Again, each kind of tree has its own flowering season,

which usually lasts very few weeks, though excep-

tions to this rule are met with in the Holly and

some other trees. The flowers may emerge before,

with, or after the leaves. In the first two cases

they are usually prepared during the preceding

season, and remain as minute young structures

concealed within resting-buds all through the winter,

so that under exceptional circumstances they shoot

out in autumn instead of waiting until the fol-

lowing spring. These flowering-buds are often dis-

tinguishable from the foliage-buds, as in the Elm
(Fig. 49) ; sometimes, indeed, the inflorescences

themselves are visible in autumn, but rest naked

and closed throughout the winter, as is the case

with the male catkins of the Birch (Fig. 279).

Fig. 49.—Wych E\m {Ulm us glabra]

Pointed vegetative buds, and rounded

inflorescence - buds commencing to

open.
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Fig. 50.—Laburnum ; fruits opening;.

IX.—FRUIT

As the ovule changes into a

seed the carpel or carpels of the

flower grow, and the result is the

flower is replaced by a fruit. In

the Angiospermse the ovary en-

larges and becomes the seed-vessel

within which are the seeds. It

must be noted that a fruit is the

product of one flower, not of several

flowers ; thus the blackberry-like

" mulberry-fruit " (Fig. 306) is not

a fruit, because it is formed by

a number of flowers. Again, the

edible chestnut is a fruit because

it is the changed ovary containing

one seed ; whereas the somewhat
similar seed of the Horse Chest-

nut is a seed because it is a changed

ovule.

The infant plant and its store of food

inside the seed require protection against

injury by drought, heat, or cold,

.. .*^ ^ against mechanical violence, and
the Infant °

.
, , . . ,

Plant agamst the attacks of animals and

fungi. But at the same time it

is necessary for the seeds to be dispersed.

Consequently arrangements must be made
to cover the contents of the seed with a

hard coat, and to provide some means of

dissemination. Seeds and fruits of our trees

are mainly scattered by wind or by animals.

If we compare an ordinary filbert with

a plum, the most obvious distinction be-

tween these two fruits is that one has a

covering which is dry and woody, while

F'g- 5'-—Winged Fruits of AHanthus glandulosa

(Desf.;.
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Fig. 52.—Wych Elm iUlmus glabra); winged fruits

the other is encased in an envelope which

is fleshy and juicy in part. There are two

main types of fruits

—

d)"y and fleshy.

Commencing with the dry fruits, the

filbert is a nut containing one seed, and

it remains closed until the time
ry rui s.

^^ germination. Here the fruit

itself is scattered (partly by squirrels), and

protection is pro-

vided by the hard-

ening of the ovary-

wall which becomes

the nut-shell, while

the seed-shell inside

remains thin and

papery. The fruits

of^the Oak, Beech,

and Chestnut are

likewise nuts. But

a Pea - pod (or a

Laburnum -fruit),

when ripe, splits

open spontaneously

along two lines, and

becomes a t w f)-

valved open fruit

.

In this case the seeds

escape from the

seed-vessel, and it

is they that are scat-

tered and require to

produce their own
hard shell ; hence

the seed-shell of the

Pea or Laburnum is

t h i c k and hard.

When dry fruits of

trees are dispersed

by the wind, they

acquire sailing de-

vices for " catching

the wind " ; often

such fruits are fiat,

and one-winged as in

the Ash (Fig. 495), or

two-winged as in the

Sycamore (Fig. 353)

and the Elm (Figs. 52 and 53), while in the

Hornbeam (Fig. 273) and Lime (Fig. 343)

wings are provided by the bracts. Less com-

monly wind-dispersed fruits are buoyed up by

hairs, as is the case in the Plane-tree (Fig.

323). But when the seeds themselves are freed

and scattered by the wind, it is they that

acquire similar appendages : for instance.

53.—Common Elm iUlmus campestris\ ; winged fruits.
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Fig. 54.—Crack Willow iSalix fragilis
Open fruits shedding the cottony seeds.

the seeds released from the two-valved

opening fruits of Poplars and \\'iIlo\vs

(Figs. 188 and 54) bear tufts of cottony

hairs ; while the seeds of a large number
of naked-seeded plants (Gj-mnosperm^e), in-

cluding many Pines, are winged (Fig. 65).

The modes in which the seeds of the

Pines, Larch, Cedars, and Silver Fir are

released from the

protective investing

woody cone - scales

are recounted on

pages 55, 86, 90, and

99, but here it may
be mentioned that

in the case of the

first two the scales

simply gape asunder

(Fig. 71), whereas in

the last two the scales

tumble separateh' off

the axis (receptacle) of

the cone, which thus

seems to break into

pieces (Figs. 125-6).

The seeds of the Fig. ss.-Blackthorn

opening fruits or the

naked seeds of conifers

are sometimes con-

veyed from place to

place inside birds,

which are attracted by
the distinctive colour-

ing of the seeds and al-

lured by a fleshy seed-

envelope. Thus the

fruit of the Spindle-

tree splits open and

reveals three seeds,

each clothed with an

orange-coloured fleshy

coat which lies out-

side the true, hard

seed-shell. Again, the

naked seed of the Yew
is surrounded by a red

juicy cup which birds

eat ; while three fleshy carpels of the Juniper

combine to form the bluish iuniper-berr3\

In all these cases the seed-contents are pro-

tected from injury b\- a hard seed-shell lying

within the fleshy coat.

These examples of seeds dispersed by
animals lead on to fleshy fruits in which the

juicy coat, although it is not a part of the

Prunus spinosa] : stone-fruits.
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Fig. 56.—Service-tree (Pyrus Sorbus) ; fleshy fruits

seed but is produced by the original wall of

the ovary, yet subserves the same office of

attracting animals by its bright

Fruits
colour and its sugary contents.

One familiar type, the stone-fruit,

is represented by the cherry and plum.

Here the original ovary-wall becomes thick

and differentiated into three layers ; the

firm outer skin, the pulpy

middle layer, and the hard,

bony, inner, stone - layer

which effectively protects

the seed, and thus renders

any thick seed-shell super-

fluous. The stone-fruit of

some trees includes several

stones, each of which is

formed round one chamber

of the original chambered

ovary. The so-called " ber-

ries " of the Holly, Haw- .

thorn, and Mountain Ash

are in reality stone-fruits.

In a true herry the original

wall of the ovary produces

no hard layer, but rather

an outer rind and a soft

inner pulp, so that the seed

requires to '^manufacture a

thick seed-shell in place of

the papery one of the stone-

fruit. A pear or an apple

is intermediate between a

stone-fruit and a berry, as

the inner parchment - like

chamber -walls represent
" stones " which are so thin

that the seed requires the

additional protection of a

firm seed-coat. All these

fleshy fruits tend to remain

green and therefore incon-

spicuous, also sour and there-

fore uninviting, until they are

ripe,when colour and sugar in-

vite birds or beasts to bite the

fruit, and pass the well-pro-

tected seeds unharmed through their bodies.

Some fruits are peculiar in type. The

walnut, with its green, almost fleshy, outer

layer, which spontaneously but irregularly

opens, and its nut-like inner layer, is obvi-

ously not a nut. Again, the fruit of the

Horse Chestnut is partly fleshy yet its

spiny wall splits into three valves.

Fig. 57. Wild Service-tree [Pyrus tormlnalls; ; fleshy fruits.
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X.—SEED AND GERMINATION

The seed contains an infant plant vvhicli

is termed the embryo. But until the young
seedling has manufactured efficient roots

and green leaves by which to gain its

sustenance, it is dependent upon food

stored inside the seed. This food is, broadly

speaking, of the same nature as that sup-

plied to the \-oung of animals or to human
infants, as it consists of starch (convertible

into sugar), or oil and albuminous substance.

These substances may be stored inside the

cotyledons, which with the tiny main shoot,

main root, and a connecting piece between

these, constitute the embryo ; but they may

be stored altogether outside the embryo (as

endosperm) ; the former is the case with the

Laburnum-seed, which is thus wholly occu-

pied by embrj'o, while the latter system of

storage is adopted by the Pine-seed.

Cotyledons that do not store food usually

emerge from the ground, become green,

and function as green leaves, for instance

in Pine-trees ; but those cotyledons which
store food may remain below ground as

mere reservoirs, for instance in the Oak,
Hazel, and Horse Chestnut ; or may force

their way into the light, and become green,

as in the Beech and Sjxamore.

XL—CLASSIFICATION AND NOMENCLATURE

Plants are grouped together according to

their "' blood "-relationships. All the plants

dealt with in this book belong to the great

group of Flowering Plants {Phanerogamia),

which is subdivided into two main classes :

—

1. Gymnospermis, with ovules and seeds

naked, usually with narrow or needle-like

evergreen leaves, and with two or more

cotyledons to the seedling {see p. 41).

2. Angiospertnee, with ovules and seeds

enclosed in an ovary, and usually with

broader leaves, showing a different type of

veining. The Angiospermse are again sub-

di\dded into : {a) Monocotyledones, including

Palms, in which the seedling has only one

cotyledon, [h) Dicotyledones, m which the

seedling has two cot\'ledons, and the leaves

are net-veined {see p. 146).

These larger groups are again distinguish-

able into smaller ones. In regard to the

Gymnospermje we may at once refer the

reader to page 41. But in the Dicotyledones

three not entirely natural subdivisions stand

out :

—

(i) Famihes with no petals (see pp. 147-269).

(2) Families with separate petals (see pp.

269-383).

(3) Families with joined pe'.als (see pp.

384-404).

Among still smaller groups are families.

In one family are included all those plants

that possess a sufficient number of characters

in common. For example, the Oak, Sweet

Chestnut, and Beech are included in the

family Fagacea. The family in turn is

composed of various genera ; for instance,

the Oak belongs to the genus Quercus, and
the Beech to the genus Fagus. A genus

includes a number of species which exhibit

differences slighter than those between

genera. For example, the genus Quercus

includes Q. Cerris (Turkey Oak), Q. Stiber

(Cork Oak), Q. Ilex (Holm Oak), and many
other species. • Each plant, then, is known
by a double name, its generic name (genus)

preceding its specific name (species). Some-

times a species is divided into two or more

sub-species, but it is often difficult to decide

whether to term two different kinds of trees

sub-species or species ; for instance, some
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Fig. 58.—Variety of Acer Negundo ; variegated leaves.

authorities include under tire name Qucrcus

Rohur our two British Oaks, and distinguish

two sub-species, scssiliflora and pcduncnlata,

but other authorities at once distinguish

these as different species. Again, species or

sub-species may be divided into a number of

varieties which show and preserve in their

progeny certain slight, but constant, differ-

ences. Finally, each variety, sub-species,

or species is composed of the separate

individuals which are so alike as to deser^•e

the same name.

Sometimes by pollinating one species with

pollen from another species of the same

genus there results a new kind

of plant, which is known as a

hybrid. The name given to the hybrid is

that of the parents ; for instance the Grey

Hybrids.

Poplar is known as Popuhis canescens, but,

if it be true, as is generally supposed, that

this tree is a hybrid between the White

Poplar (P. alha) and Aspen (P. tremula),

its name is in reality a double one, P.

alha X P. tremula. Similar " crosses " or

bastards between different varieties or even

different genera have been obtained.

The foregoing remarks make it clear that

in seeking to identify a particular tree,

the reader will first have to decide whether

the tree be a gymnosperm or a dicotyledon ;

and secondly, will turn to page 41 or page 146

in order to ascertain the family to which

it belongs; and thirdly, by consulting the

opening pages dealing with the family

arrived at, will learn its genus, and there-

after its species.



CLASS I

GYMNOSPERM/E
The great class of plants characterised

by the possession of ovules and seeds that

are not enclosed in an ovary, is represented

in this countn,' b\' such trees as Pines, Firs,

Cypresses, Juniper, Monke5'-puzzle, Yew,
and Maidenhair-tree. Even these, though

not aU natives of this countr}-, onlj^ incom-

pletely represent the Gymnospermae, which

in other lands or in our hothouses include

the Cycadaceae—wood}' plants often pre-

senting an appearance between that of a

tree-fern and a palm—and Gnetaceae, one

member (Ephedra) of which is occasional!}'

met with in gardens in the form of a shrub

with switch-hke shoots and tiny leaves.

Excluding the Cycadaceae and Gnetaceje,

the remaining Gymnospermae were for-

merly all grouped together in one class

under the name of Coniferse—conifers.

This term refers to the fruit, which usuall\-

assumes the form of a scaly cone. But

such is not always the case, for the Juniper

has a berry-like fleshy fruit, wlaile the Yew
fruit consists of a solitary seed hing

within the familiar pink or red cup, nor

has the Maidenhair-tree (Ginkgo) a cone.

In the cone the seeds are directly e.xposed

on the surface of the scales, or in the axils

of these.

The flowers * are nearly alwa}'s uni-

sexual ; they are de\"oid of any calyx or

corolla, but the colour of their
Flowers.

, ,,
scales or pollen may cause

them to be distinguishable at a dis-

' The male and female cones are throughout de-

scribed as flowers, and not as inflorescences, because

such a course more readily lends itself to bre^nty

and clearness of description. But it is quite possible

that these cones represent inflorescences.

tance. The stamens vary in form, and are

usually more scale-like tiian those of angio-

sperms. As the pollen can gain direct access

to the ovule in the female flower, there

is no necessity for the carpel to have a

Pis- 59- Araucaria imbricata; female flower.

stigma or style, so that these, as well as

the ovar\', are undeveloped.

The leaves are nearl}- alwa}-s needle-like

or very narrow (linear) ; but the Ginkgo has

broad lea\-es shaped somewhat
L63V6S*

like the ultimate segments of a

Maidenhair-fern (Fig. 174), hence its popular

name ; and the Monkey-puzzle (Araucaria

41
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' ^h

Fig. 60.—Araucaria imbricata ; male flowers,

imbricata) has broad, sharp-pointed leaves.

In some species of Cypress and Arbor-\'itfe

the lea\'es are reduced to small green scale-

like structures ; whUe in Pines all the

leaves on the long-shoots are scales, the

needles being confined to dwarf-shoots.

Another important character of these

trees is that the overwhelming majority

of them are evergreen, their leaves remain-

ing attached for se\'eral years. To this

rule there are three exceptions : Ginkgo,

the Larch {Larix), and the Marsh C\-press

{Taxodium distichum), aU of which shed the

whole of their green foliage in autumn.

And we note that the leaves of these plants

are of a hghter green colour, and generally

less rigid than other coniferous leaves.

In most species the leaves are arranged

spirally, but in one group, including the

Juniper and C\-press, they are opposite or

whorled. In some cases there is a sharp

distinction between dwarf-shoots and long-

shoots, as in Ginkgo, Taxodium, Pines,

Larch, and Cedars (Figs. 68, 106, no).

The last three have needles arranged in

clusters or tufts on the dwarf-shoots, and are

thus easily distinguished

from all other conifers.

It is interesting to note

that the dwarf-shoots of

the Pines and Taxodium

have become so closety

identified in function

with the leaves they bear

that they are shed period-

ically at the times when
the green leaves alone

would be expected to

fall ; thus, as each
autumn comes, Taxodium

casts its foliage-bearing

dwarf-shoots which, in

fact, resemble pinnately

compound leaves (Fig.

148).

The true arrangement

of the leaves is fre-

quently obscured by torsions, especially

in connection with shoots that are not

erect ; but to understand the object of

these we must consider the distribution

of the stomata on the leaf. This can often

be studied with the naked eve
Stomata. , , . , , • ,

or by the aid of a simple magni-

fying glass, because those parts of the leaf

surface which are dotted with stomata

are also incrusted with white wax. Exam-
ining, for instance, the Common Silver

Fir, we note that the white lines are

confined to the lower face of the leaf

(Fig. 118); this tree has flat leaves with

stomata solely on their lower faces. Now
the lea\-es of the Silver Fir are spiraUy

arranged on the horizontal branches, and

were they to point in their natural direc-

tions the stomata would, on the different

leaves, face upwards, downwards, and in in-

termediate directions. But it is important

that the stomata should be on the face

away from the sunlight ; and to achie\-e

this pose the leaves twist so tliat they are

approximately horizontal, and the stomata-

bearing lower faces directed towards the
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soil ; consequently the leaves seem at first

glance to be arranged on the two sides of

the branches, like tlie prongs of a double

comb {see Fig. ii8). The same comb-like

arrangement may be seen in the Douglas

Fir (Fig. 6i) and in the Yew. Another

species of Sih-er Fir (Abies Pinsapo) has

stomata on both faces of its thick, flatfish

leaves, which therefore retain their obvious

spiral arrangement and point in various

directions. The Common Spruce (Picea

excelsa) possesses slender four-sided needles

with stomata on the four flat faces ; its

needles therefore do not assume the perfect

comb-like arrangement, though those on

the lower faces of the twigs twist to some
extent, in order to avoid bemg concealed

from the light. In Pines the stomata are

on all the faces of the tufted needles, which

therefore point in various directions. But

in some Spruces the stomata are solely on

the upper faces of the flat leaves, which

Fig. 6i. Douglas Fir iPseudotsuga Douglasii).

Branch seen from abo\e (right = hand) and below
Ueft-handt.

therefore twist and range themseh'cs some-

what in the same manner as in the Commttn

Silver Fir. Finally, the sharp slender leaves

of the Juniper have their stomata solely

on the upper white waxy face ; but fre-

quently this surface is shaded by being

more or less closely pressed against the

stem. The distribution of the wax (and

the stomata) on the leaves of conifers we
shall find hereafter to be of assistance in the

identification of various trees.

The seedlings have two or more cotj--

ledons.

We may range the gymnosperms de-

scribed in this work in three groups, as

indicated b\' the subjacent table :

A . 'So True Cone

I. Leaves broad and falling in

autumn
II. Leaves narrow, linear, and ever-

green; the projecting seed

surrounded by a fleshy red

cup ....
B. A True Cone

III. Leaves narrow, often needle-

like {except A raitcaria) ;

seeds concealed among
the cone-scales (Junipenis

has a berrj--like cone) .

The present and past distribution of

gymnosperms is of deep interest. The exist-

ing representatives scattered over

the earth from the Arctic to Equa-

torial regions, living on icy plains,

high up mountains, in arid desert, dripping

tropical forest, wet marsh, or forming vast

forests in our climes, are but a feeble and

scattered remnant of the gymnosperms that

flourished in past ages. Some of the ancient

groups have been exterminated, another

reduced to one solitary representative, and

still others broken up and their members

banished to isolated spots. For instance,

the Ginkgo family is now represented by a

solitary species found wild only in Western

China, though in past ages it was repre-

sented by many species of very wide distri-

bution. The family (Taxacese) to which the

Ginkgo.

Taxus (Yew).

Pinacese.

Distribu

tion.
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Yew {Taxus) belongs is mainly sub-tropical

in distribution, though Taxus itself is a

temperate genus. The Pinaceae, which in-

cludes Pines, Spruces, Firs, Larches, Cedars,

llonkey-puzzle. Cypresses, Junipers, and

others, is, on the other hand, a famil}- mainly

occupying the temperate zones or the

mountains of warmer countries. The re-

presentatives growing in the Northern

Hemisphere (Pines, Spruces, and others)

are replaced by entirely different genera

{Araucaria and others) in the Southern.

But even among Pinaceae there is evidence

of the extinction of species and their limi-

tation to narrow areas. Sequoia, a genus

including the American giant-trees, is now
represented solely by two species which

are confined to Cahfornia ; but in the

Tertiary epoch it had many species distri-

buted widely over North America, Europe,

and Asia. Again, in their local distribu-

tion conifers often show that they are

defeated combatants driven b\' competition

to unfavourable sites ; Taxodium distichum

(the Marsh C^'press), for instance, occupies

swamps.

How are we to account for this story of

the defeat and partial massacre of the

gjonnosperms ? So far as I am

Jl^f^?*.~t.„ aware, no satisfactory sugges-

tion has been made in way
of a reply. To some extent

the triumph of dicotylous trees over gj-nmo-

sperms may be due to the superioritj'

of insect - pollination to wind - polUnation

which prevails among the latter. The
superiority of insect-pollination, however,

is least when plants are social ; that is

to say, when many individuals belonging

to one species live close together. Now, in

temperate regions the coniferous, as well

as the dicotylous trees, are largely social

in the forest ; but this is rarely the case

in tropical countries, where a bewildering

profusion of species is shown. I am of

opinion, however, that the main reasons for

the downfall of the gj^mnosperms must be

the Qymno
spermffi

sought in other directions. And as one

cause I suggest their relati\-ely small power

of repairing injuries. Our knowledge of

this matter is, however, nearly limited to

north-temperate conifers. An injury of

any kind to one of these has much more
serious results than the same injury would

have on a dicot\'lous tree : this is true,

whether the damage be due to physical or

chemical agencies, to animals, or to fungi.

For instance, the Spruce (Picea) succumbs
to poisoning by sulphurous acid (in smoke)

more speedily than do broad-lea^•ed trees

that are more sensitive to this chemical

body. A conifer badly attacked by bark-

beetles perishes within a very few years,

yet an Ash or an Elm may live for sixty

or more years under a similar attack. A
conifer completety defohated by fungi or

by animals for several successive years will

perish or at least be more \TitaIly weakened

than a dicotylous tree. Again, though

this may, in part, be but putting the pro-

position in a different manner, if we com-

pare the number of serious insect or fungal

foes attacking coniferous and broad-leaved

forest trees, the lists relating to the former

trees are considerably longer. But the

question arises :
" Why do the conifers

succumb more easily ? " Some reasons for

this can be seen at once. In the first place,

conifers ha\-e a smaller power of replacing

destroyed leaves and shoots, which are the

food-manufacturing organs, because their

axdlary buds are more limited in number,

and they have less faculty of throwing out

new shoots from older parts of the stem

and roots. In the second place, supposing

all the leaves of an ordinary deciduous

broad-leaved tree to be destroyed during the

growing season, not only can the tree set

into activity many buds, but it has lost

only the leaves of one season (and the tem-

porary benefit of their activity) ; but with

the same complete loss of foliage an ever-

green conifer is deprived of that which re-

quired several years for its production. In
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this connection it is of interest to note that

the solitary deciduous conifer growing as a

forest-tree in Europe, the Larch, with its

deciduous habit, also has a greater power

of resisting serious injury than any other

European conifers grown as forest trees.

But it is possible that other more obscure

characters cause conifers to fall easy victims

to disaster—and we know that in trans-

ferring them from one climate to another

they api)arently exhibit smaller powers

of acclimatisation than do their more
successful ri\-als, tiie dicotyledons. There

are some exceptions to the rules given

above. The Yew has a great power of re-

pairing injuries, and the Juniper an extra-

ordinary capacity for enduring different

climates and soils.

PINACE/E

This family has cones consisting of a

number of scales, among which the seeds

are hidden ; so that its members are Coniferse

in the strict sense. The cone-scales are

nearlv always more or less woody when the

fruit is ripe ; but the fruit of the Juniper is

like a berry, and is formed by the union of

three fleshy seeds.

The foliage-leaves are almost without

exception narrow, but are broad and pointed

in Araucaria ; their arrangement is spiral,

opposite, or whorled.

The subdivigion of the family and the

recognition of the genera described in this

work depend largely upon the structure of

the flowers and fruits, and can be under-

stood only after a study of these ; but here

we may give a preliminary Table that will

render possible the recognition of the dif-

ferent genera :

—

I. Leaves broad and pointed. Cone-scales not double, with one seed above

each ............
II. Leaves narrow, spirally arranged (except on the dwarf-shoots of Pintis).

Cone-scales double, with two seeds on each :

A. Some of the needles in tufts cr clusters

:

(a) Each tuft consisting of two to five needles (all the

leaves on the long-shoots are scales) : evergreen.

Ripe cones pendent and falling as a whole

(b) Each tuft consisting of many needles :

1. Evergreen: Needles stiff. Cone erect, and with

scales falling off separately ....
2. Deciduous : Needles soft and lighter green. Cone

falling off as a whole .....
B. Needles solitary, not in tufts :

{a) Scars left by fallen leaves flat or basin-like ; leaves

flat with w'hite lines on the lower face. Ripe cone

erect, with scales falling off separately .

(6) Scars of fallen leaves mounted on projecting lumps
Ripe cones pendent and falling as a whole with the

cone-scales persistent

:

I. Leaves flat with white lines on the lower face.

Cone showing woody scales and three-pronged

thin scales .......

Finns (Pines).

Cednis (Cedars).

Larix (Larch).

Abies peclinala

(Silver Fir).

Pseudolsiiga

Doiiglasii

(Douglas Fir).
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2. Leaves four-sided, with white lines on the sides.

Leaf-scars mounted on conspicuous projections.

Only one kind of cone-scale visible from the out-

side ......... Picea excelsa

(Spruce).

III. Needles narrow, spirally arranged. Ovules more than two on each cone-

scale, or two in the axil of each cone-scale :

A. Evergreen leaves. Cone-scales shaped like thick, short nails.

with five seeds on each ....... Sequoia

(Wellingtonia).

B. Leaves deciduous, light green, arranged in two ranks on the

dwarf-shoots, but spirally on the long-shoots. Cone-scales

overlapping, with two ovules in the axil of each fertile scale Taxodium distichum

(Marsh Cypress).

IV. Leaves opposite or whorled, narrow and elongated, or characteristic, small,

green, and scale-like :

A. Fruit berrv-like. Leaves white on the upper face, and awl-

shaped in outline ........ Juniperus communis

(Common Juniper).

B. Fruit a scaly cone :

(a) Cone-scales nail-like, not overlapping . . . Cupressiis

(Cypresses).

(b) Cone-scales not nail-like, but overlapping . . . Thuya (Arbor-Vitse).

PINUS.—Pines {Pinaccce)

Distinctive

Characters.

Pines are distinguished from all other

needle-leaved conifers in that the spirally-

arranged leaves on the long-

shoots all assume the form of

scales, while the needles are

confined to dwarf-shoots, on which they are

borne in tufts of two, three, or five. Cedars

and Larches likewise have needles in tufts on

dwarf-shoots, but each tuft includes many
needles ; furthermore, the leaves, spirally

arranged on their long-shoots, take the form

of needles {see Figs, iio-i, io6).

The Pine-fruits are likewise distinctive.

Of each double-scale only the upper (seed-

bearing) one grows to any considerable

extent ; it forms the woody cone-scale, and

has on its exposed surface or apophysis an

outgrowth or patch—the umbo. This umbo
at once distinguishes the cone from the more

* Tliosc unacquainted with the construction of a

I'ine may not be able to follow this general account

until lliey have read the special description of the

Scots Pine, which immediately follows.

or less similar ones of the Spruce and Larch.

The cone-scales do not become detached from

the cone, which falls off as a whole ; whereas

the fruits of the Cedar and Silver Fir have

cone-scales that are shed separately while

the erect cone is still on the tree (Fig. 125).

It is not easy to distinguish critically

among all the species of Pinus without

microscopical examination. But here we
may give indications of the chief external

characters that facilitate identification.

The number of needles on the dwarf-

shoot is the first important aid in this

respect. Some species are char-

acterised by two, others by
three, and still others by five

needles on each dwarf-shoot, and are briefly

described as two -needled, three - needled,

or five-needled Pines. The Pines described

in this book are all two-needled, with the

e.vception of the Weymouth Pine, whicli is

five-needled. It must be noted, however,

that vigorous shoots of a two-needled species

Number of

Needles.
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we ma}' first note tlie general form of

the tree, as represented by the deep-

branclied Weymouth Pine, the re-

latively bare-trunked Scots Pine,

and, in this country, the compact

Stone - Pine, almost resembling an

overgrown bush. The bark, too,

aids recognition, especially in the

case of the Scots Pine, in which

its coppery-orange tint on the

upper part of the trunk is very

distinctive.

The needles differ in length,

thickness, colour, transverse section,

duration, and tufting.

We can contrast the

long needles of the Cluster Pine

with the short ones of the Scots

Pine, the thick ones of the former

with the thin ones of the ^^'eymouth

Pine, and their marked blue-green

tint in the Scots Pine with the

Needles.

Position

of Umbo

Fig. 02.— Stone-Pine yPinus Pinea^.

First and second year cone-fruits, and terminal resting-bud.

may assume a three-needled character,

while feeble shoots of the Weymouth Pine

may have only four needles in each tuft.

The next main character to be noted is

the position of the umbo on the cone-scale.

In the two-needled (and three-

needled) species the umbo stands

in the centre of that part of the

surface of the scale that is exposed while

the cone is closed ; moreover, the scale is

greatly thickened under its exposed surface.

In other words, the umbo is central on a

thickened apophysis. But in the \\'e3-mouth

Pine (and other five-needled Pines) the

woody scales are relativeh- thin, and have

the umbo at the tip of each : the umbo is

terminal.

Amonsr other more detailed differences
Fig. 63.—Stone=Pine ^Pinus Piaea

Second and third year cone-fruits.
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pure green of the Austrian Pine, their short

duration in the Weymouth Pine with their

longer Hfe in the Austrian Pine, and their

tufted grouping in the Cluster and \'\'e\--

mouth Pines with their regular succession

in the Scots and Austrian Pines.

The resting-buds var\- in shape, size,

colour, and surface. The significance of

these distinctions may be seen
es mg-

j^^, comparing the large buds of

the Cluster Pine with outwardh'

curved scales, the small resin-coated ones

of the Scots Pine, and the sharp-pointed

buds of the Austrian Pine which are inter-

mediate in tj'pe between those of the two

preceding species.

The shape and size of the male inflore-

scences show considerable differences, as

Male
Flowers

Female
Flowers.

Fruit Cone.

Fig. 64. Stone-Pine (Pinus Pineai.

Open mule flowers, and, at the tip, sprouting d\^arf-shoot>

instanced by the long, cylindrical, man\'-

flowered ones of the Bishop's Pine, the

small ones of the Scots Pine,

and the few-flowered ones of the

We^-mouth Pine. The indivi-

dual flowers likewise \-ary in size, but one

critical feature to note in them is the size

and shape of the connective-crest of each

stamen.

In the female flowers and cones the first

distinction to note is the difference in

position between the sub-termi-

nal and lateral ones, the latter

being well-represented by the

Bishop's Pine with its false whorls of

fruits.

The mature fruit-cone shows its charac-

teristic form to the best advantage when

closed. In shape the large, rounded

cones of the Stone-Pine contrast with

aU the other species,

which taper at least at

theu^ ends, and vary in form from

the c\-lmdrical spindle-shape of the

\\'e3-mouth Pine to the conical egg-

shape of the Scots Pine. In length

tlie cones \'ary from the long ones

of the Wej^mouth and Cluster Pines

to the short ones of the Scots and

Bishop's Pines. In colour and

lustre distinctions exist ; the dull-

surfaced dingy-coloured cones of

the Scots and Wej'mouth Pines

contrast with the brighter, lustrous

ones of the other species. The

outline of the apophj'sis and its

genei^al or partial elevation into

ridges should be noted, as should

the shape and tint of the umbo
and the absence or presence of

hooks, spines, or prickles. In yet

another respect the Stone - Pine

differs from the remaining species

described : its cone requires three

seasons to ripen, whereas theirs only

need two seasons. The length of time

that the ripe cones remain attached
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3. P. strobus.
4. P. Pinea.

Pig. 65.—\\'inged Seeds of Pines and Silver Fir.

affords a slight aid to identification : the

Bishop's Pine retains its false whorls of

prickly closed cones for a number of years
;

the AVeymouth Pine allows its old empty

cones to hang on for several seasons ;

but the majority of species retain their

ripe, closed or open, cones only for the

whole or part of one 3'ear.

Finally, the seeds are grouped into two

classes. That of the Stone Pine is very

large, and possesses a useless little

^^^^^'
wing which becomes detached

before the seed lea^•es the cone ;
those of

the remaining species have a well-developed

wing, but show differences in the size and

colouring of both seed and wing.

PINUS SYLVESTRIS (Lnn;.).—Scots Pixe {PuiacecE)

The Scots Pine is usually distinguishable

from other Pines by the bluish-green

needles, which are arranged in pairs, also

by the bark, which is hght copper or

orange-copper in tint, except near the base

of the trunk, where it is thicker and

darker in colour ; the fruit is a more or

less conical cone with a dull (not polished)

surface.

The main root descends deep, and gives

off wide-spreading lateral roots, so that

the Scots Pine can live on dry, sandy

soil, and is not easily uprooted ; but when

the soil is shallow and rocky the main
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The Needles.

root is short and deformed, so that the

tree is easily blown over.

The tree can attain a height of 150

feet, but usually does not exceed 90 feet,

and at its base may be one yard in

diameter. WTien in forest it displays a tall

branchless trunk, capped by an umbrella-

like crown, but like many other trees in

the open it may retain its branches low-

down on the trunk for many years.

The bark is very characteristic. Except-

ing near the ground, it peels off regularly

in thin scales, leaving a fresh orange-

coloured to copper-coloured surface exposed,

but low down the trunk the scales remain

attached for a much longer time, so that

the bark is thicker, darker, rougher, and

marked with longitudinal and oblique fis-

sures (Fig. 67).

The stiff, resinous, needle-shaped leaves

are arranged in pairs exclusively on dwarf-

shoots (Fig. 68). Each

pointed needle is slightly

bent, has minute marginal teeth, and is

semicircular in cross-section. The stomata

are arranged all round it, but wax is more

abundant on the upper flat face, which

is therefore bluish-green in colour, than

on the rounded surface, which is of

a dark green tint. The length of the

needle is usually one and a half inches or

two inches, but varies from half an inch

to four inches. The needles usually live

for three years ; but in slow-growing

specimens they may persist for five years,

or, on the other hand, in old trees may
perish in their second year of existence.

Their span of life is probably largely

determined by the amount of light reach-

ing them.

It is of great interest to note that when

the needles are dead or dying it is not they

alone that are cast off, but the whole dwarf-

shoot which bears them. In this case the

sole office of the dwarf-shoot is to produce

the two foliage-leaves, and when these have

done their manufacturing work the shoot

The Sheath.

on which they are fixed is dispensed

with.

The stem of each dwarf-shoot bears at

its base about ten thin scales, which con-

stitute the so-called sheath

(Fig. 68), and, above these,

the two opposite needles between which is

the minute terminal growing point. This

last, in ordinary circumstances, remains

inactive, but when the tree has been robbed

of its needles (by the attacks of insects,

for instance) the microscopic growing point

can awaken into activity and produce long

needle-like green leaves, which aid in atoning

for the injury done. The sheath of scales

plays its active part while the two needles

are inside and emerging from the bud, and

is undoubtedly devised to protect the young

growing needles, round and over which it

forms a silvery envelope (Fig. 35). As the

bud of the dwarf-shoot is developing, the

sheath at first keeps pace in growth with

the young enclosed needles, but is finally

ruptured at the tip, after which, having

become useless, it shrivels and becomes

brown. This brown sheath does not fall

off as it does in the Weymouth Pine (sec

page 74).

The arrangement of the branches may
best be understood if we examine the end

of a twig in early spring,

before it has commenced to

grow {see Fig. 68). There we see a terminal

scale-clad resting-bud, and close beneath it,

ranged round the stem, a circle (false whorl)

of similar lateral ones. When the growing

season arrives the terminal bud sprouts

forth a pallid long-shoot, on which are

spirally arranged scales, but not a single

needle. In the axil of nearly all of these,

except a few near the summit of the year's

growth, arise buds of the dwarf-shoots,

which differ from ordinary buds on trees

in that they grow out in the same season

as the mother-shoot of which they are

branches, and do not remain for even one

year as resting-buds. But as the long-

The Branches.



Fig. 66. -SCOTS PINE P/.NXS SYLVESTRIS.
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shoot ceases to elongate we see produced at

its tip a resting-bud, and just beneath this,

in the axils of a few scales, a circle of similar

large resting-buds, which will not develop

until the following year. These lateral

resting-buds, immediately beneath the ter-

be seen that each 3-ear a false whorl of long-

branches is produced, so that the age of a

stem agrees vnth the number of these false

whorls or their remains, so long as these are

\-isible (with one exception to be described

in the sequel). Only rarely do long-branches

Fig. 67.—Bark of Scots Pine.

minal one, behave just like the latter,

even growing out in the same direction

parallel to the main stem (Fig. 35), and only

subsequently bending down so as to stand

out nearly at right angles. It will thus

shoot out from positions normally occupied

by dwarf-shoots. It is worthy of note that

when the terminal shoot or bud is injured,

one or more of the lateral long-shoots

replace it by growing upward in the direc-
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Fig. 68.—Twig and Buds of Scots Pine.

tion that would have been followed by the

injured shoot. As a rule, one of the lateral

buds in the false whorl does not shoot out

with the others, but remains as a kind of

reserve bud for future emergencies. Again,

in cases of serious injury, a dwarf-shoot

may develop and behave like a true ter-

minal long-shoot, or even the colourless

scales on both kinds of shoots may endeavour

to repair the loss of green needles by be-

coming themselves green. Thus, bj^ very

varied devices the Scots Pine strives to

substitute new leaves or shoots for those

that have been destroyed ; and its powers

in this direction are often called into play,

because of the multiplicity of its serious

foes. On the other hand, in specially

favourable circumstances the tree can take

advantage of the opportunity offered, not

only by more vigorous general growth,

but also, when it is a young plant grow-

ing on good soil in open country, by
sending forth additional long-shoots in place

of certain of the dwarf-shoots. In such a

case additional long - branches are inserted

between the ordinary annual false whorls

of long - branches. [The Larch normally

(sec page 84), and the Douglas Fir often,

produce long-branches in similar positions.]

The resting-buds (Fig. 68) are of an

elongated egg-shape, clothed with many
tav\ny, reddish or greyish scales, on and
among which resin is deposited. The upper

narrow triangular part of each scale is

frayed out into fringe.

The Scots Pine in the open begins to pro-

duce flowers at the age of fifteen years ; but

in close forest does not bear any consider-

able crop of seed until it is from thirty to

forty years old ; or on moist soil, not before

it has reached the ripe age of seventy to

eighty years. Though bearing flowers every

year, its good seed-years are separated by
intervals of from two to four years. The

flowers open in ^lay or June.

The flowers are unisexual, male and

female flowers nearly always occurring on

the same tree.

The male flowers are yellow, egg-shaped,

and small (only about a quarter of an inch

long). They occupy the

position of dwarf-shoots, and

are contined to the base of the year's-shoots,

where a number of them are grouped to-

gether to form an inflorescence (Fig. 34).

Each male flower arises in the axil of

a scale on a long-shoot : it has at the

base about four scales, and above these

many spirally arranged scale-like stamens

which constitute the male cone. Each
stamen has a very short stalk, a scale-like

anther terminating in a shallow connective-

crest, and bearing on its lower face two

pollen-sacs. These open by longitudinal

splits, and allow the sulphur-like pollen to

escape. With the aid of a microscope it

can be seen that each pollen-grain possesses

Male Flowers.



54 TREES AND THEIR LIFE HISTORIES

Female Flowers.

two wing-like air-bladders which render it

more buoj-ant. As the male flowers fall off

soon after thej^ shed their pollen, it follows

that in the succeeding year or years the

regions where the male flowers were clustered

will be marked out bj'^ patches of stem

devoid of long-shoots or dwarf-shoots, so

that if. year after year, the same stem

produces male flowers, the needle-bearing

dwarf-shoots will present the appearance of

being arranged in rosettes at inter^•als

(this is shown in Fig. 34). On such twigs

the life of a needle ma}- be prolonged to

eight or nine years.

The female flowers are lateral, but arise

near the tip of the shoot produced during

one season ; thej' occupy

the positions usually taken

by lateral buds destined to produce long-

shoots. The bud of the female flower, unlike

that growing out into a long-shoot, develops

actively in the first j^ear of its appearance.

As the little cone-like flower is upwardl}^

directed and attached so close to the summit
of the yoimg twig it presents the false

appearance of being terminal (Fig

so that the female cones are

in such a case often described

as being "terminal," but we will

more accurately refer to these

as being " sub-terminal.'" Each
stalked female flower is a globular

scaly cone, about one-fifth of an

inch long, and varies in colour

from green to red : it is rendered

more easih^ visible by the circum-

stance that it develops before

the subjacent dwarf-shoots have

sprouted, and thus stands out at

the top of the silvery twig. The
axis of the flower bears at the

base some scales, and above these

the spirally arranged scale-like

carpels. Each carpel is character-

istic in form and double, for it

consists of a lower scale bearing

on its upper face another scale,

35);

\Nhich in turn carries two o\'ules at the base

of its upper face : the lower is the carpellary

scale, and the upper the placental, ovule-

bearing, or seed-bearing scale.

The Scots Pine is wind-pollinated. Enor-

mous quantities of poUen are produced

and blown by the wind.
Pollination. . , ...

At the same tune the axis

of the erect female flower has slightly

elongated, so that the scales are somewhat

separated. A pollen-grain, alighting in one

of the gaps between the scales, rolls down
a central ridge on the upper face of the

ovule-bearing scale, and, in a manner that

cannot be described here, reaches the o^^Jle,

into which it thrusts a tube.

The process of ripening of the fruit is a

long one, requiring two seasons to accom-

plish. After pollination the

^^ J . stalk of the cone bends do\\-n ;the Fruit.
, , • ,

the seed-bearing scales grow
in length and thickness, becoming tightly

packed, and in August have assumed a grej--

brown colour. In the meanwhile the car-

pellar}' scales have not increased materially

in size, nor do thev ever do so. In this

Fig. 69.—Ripe Cones of Scots Pine.
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condition the young fruit remains during its

first winter, so that in the following spring

it may be seen in the same stage as is sho\\Ti

in Fig. 34. All the second season is taken

up in the further growth of the cone, so

that in autumn it is an egg-shaped or conical

body, one to two and a half inches in

length (see Fig. 69). Sometimes in the

October of their second year the brown

cones open and shed a few seeds, but

Fig, 70.—Opening Cone of Scots Pine.

usually no seeds are liberated until the

following spring, that is in the third season

after the appearance of the female flowers.

The mature cone requires special de-

scription, as Pine-cones afford important

means of identification. First
The Mature

-^ j^ necessary to notice that

the woody cone-scales visible

are the enlarged seed-bearing scales. The

portion of each scale which is exposed on

the outer face of the closed cone is greatly

thickened, and is termed the apophysis ;

the possession of this thickened apophysis

is characteristic of Pines, and distinguishes

them at once from Spruces, Silver Firs,

the Larch, Cedars, and others. The shape

of the apophj'sis varies in the same cone,

and very greatly in different specimens of

this tree ; it may be flat, or may project Hke

a pyramid or even as a prominent hook.

One feature to be noted is that the apophj-sis

(and hence the cone) is dull, not polished,

and varies in tint from greyish to reddish

brown. In the centre of each exposed sur-

face (apophysis) of the cone-scale is a lump,

or boss, described as the timbo, which is

continued into an evident transverse ridge.

and often into a less obvious vertical ridge.

The point to notice is that the umbo is

central, i.e. in the centre of the apophysis
;

in this respect the cone differs from that

of a Weymouth Pine, as will be explained

later. As the cone dries its scales gape

asunder, commencing at the top (Fig. 70),

and permit the escape of the fertile seeds

which are confined to the middle portion

(Fig. 71). It should be noted: first, that

the cone-scales do not fall off, but that the

empty cone as a whole is detached later

in the year (in October usually) ; secondly,

that the cone is pendent : in both respects

the cone agrees with those of the Spruce,

Douglas Fir, and Larch, but contrasts with

those of the Silver Fir and Cedar, which

are erect and shed their scales separately.

The Pine, then, has persistent cone-scales,

but the Silver Fir and Cedars have

deciduous cone-scales.

Two winged seeds (Fig. 65, i) lie on the

upper face of each fertile seed-bearing scale.

The length of the brown
Dissemination. _ . , ^ ,

. j ^i ^
seed IS about i m., and that

of its wing about § in. The seeds are dis-

tributed by the wind. But incidentally

they are convej'ed by water, and by wood-

peckers. After falling to the ground the

wing is detached so that it largely loses its

power of transport through the air.

The seed includes a little embryo, with

about six cotj-ledons, embedded in food-

material (endosperm). On ger-

mination the root emerges

and grows rapidly into the soil ; the

tips of the cotyledons remain for a time

within the seed, sucking food from the

endosperm. The structure of the main

shoot of the resultant seedling is quite

different from that of shoots produced in

later life. The seedling at first produces

solitary long spirally arranged needles

("primary leaves"), directly on its main

stem. During its second year the little

plant continues to produce these peculiar

solitary leaves, which, however, gradually

Qermination.
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give way above to scale-leaves, the upper

ones of which have in their axils the

ordinary two-needled dwarf-shoots : and

near the tip of this year's-shoot arises the

first false whorl of resting-buds. In the

third 3'ear these last produce the first false

whorl of branches (so that in estimating the

age of a j'oung plant b\^

counting the false whorls,

two 3'ears must always be

added). For the remainder

of its life the Pme pro-

duces on the long-shoots

only scale-leaves.

The timber of the Scots

Pine is resinous and has a

The red heart-wood.

Timber, The tree may
attain a great age, in fact

one specimen has been

estimated as being nearly

six hundred years old.

The Scots Pine finds
'

itself at home over a very

wide area in Europe and

North Asia, and at 70°

N. extends to the limit of

forest. It is essentially a lowland form,

though in the Caucasus, in stunted and

malformed shape, it ascends up to con-

siderably over 8,000 feet, and to lower

altitudes farther north. In our countn.%

though liking a good soil, it can grow in

dry sand}- heaths or on wet peaty moors
;

for its wax-coated leaves, its relatively slow

transpiration, and its weU-developed root-

system enable the tree to live in these places

where all roots find a difficulty in absorb-

ing rapidl3^ In its more dwarfed forms

(high up mountains or on bleak moors) the

tree shows considerable likeness to the two-

coniferous

7 I.— I ull_\ open Cones of Scots Pine.

needled Mountain Pine (Pinus niontana),

though it never assumes the peculiar, ser-

pentine-branched, shrub-habit of the Alpine

form of this latter Pine. The Scots Pine

is a tree demanding a considerable amount

of light, and if it be in a forest the rapid

rate of growth of the stem during early

life aids the tree in its struggle for light.

PINUS LARICIO (/"£»/;'.).—AusTRi.\x PiXE and others {Pinaced)

Pinus Laricio is a species including

several sub-species, among which are the

Austrian and the Corsican Pines. In this

description the former sub-species, Pinus

Laricio, var. austriaca, will be particularly

considered.

The species resembles the Scots Pine in

many respects, but particularly in bearing

its semi-cylindrical needles in pairs, in its

sub-terminal female flowers, and in its some-

what conical cones. But it differs in the

larger dimensions of nearly all

Compared
^^^^^^^ .^^^ needles, male

with Scots J \ • iu 4.

pji^g
flowers, cones, seeds), m that

the cones have a polished sur-

face and usually stand out at right angles

(instead of hanging dowTi) ; in the longer

life of its needles, which are not blue-
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green ; and finally in the darker, usually like the Scots Pine in the same position, it

blackish-grey, bark wliich is fissured even is not easily blown down,

up in the crown. The tree may attain a height of one

The root-system, tliougli it can descend hundred feet, and its trunk a diameter

deep in loose soil, is marked by great of a yard. The cylindrical trunk retains its

Fig. 72.—Bark of Corsican Pine.

horizontal extension of the lateral roots,

which often run close to the surface. These

may be exposed and extend actualty over

bare rock, here and there dipping into

crevices, and by their great de\-elopment

giving the tree such a firm hold that, un-

lower branches for a longer period than

does the Scots Pine, and consequently has

a larger crown in relation to its height. And

this cro\\-n is dense because the long needles

remain attached usually for three and a

half or four and a half 3-ears. It is of
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interest to note that this greater longevity of

the needles and main branches is associated

witli the character that the Austrian Pine

does not demand so much hght as the Scots

Pine ; consequently the relatively dense shade

the two species. At first the main stem
bears long branches arranged in very regu-

lar false whorls, but in the fuU-grown tree

the shape of the crown varies considerablv

in the different varieties, being broadh'

F'?- 73.—Austrian Pine

—

Pinus Laricio.

of the upper parts of the crown or twigs

does not so speedily lead to the death of the

underlying branches or older needles. The

usual occurrence of branches lower down

the trunk than in the Scots Pine offers

another means of distinguishing between

egg-shaped in the Austrian Pine until ripe

age is attained, when the crown is more

umbrella-like.

The bark at the base of the trunk is

massive and deeply fissured {sec Fig. 72).

The bark-scales remain attached for a
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much longer time tlum in tlie Scots Pine,

so that the trunk is of a dark colour through-

out.

The long needles \'ary in length from

two to more than six inches ; the\' are

two and a iialf uj) to eight years, but usually

for about four years.

Tile arrangement and general structure

of tlie dwarf-branclaes and long-branches

are as in tiie Scots Pine. The long, con-

1 'g- 74-

dark green on both faces, with 3'ellow tips

and finely saw-like margins. Apart from

these features they resemble those of the

Scots Pine, and are ranged in pairs (rarely

m threes) on dwarf-shoots (Fig. 75). They

remain attached for periods varying from

PiiiU!, Laricio.

spicuous sheaths of the former branches

do not fall off ; but one characteristic

feature of the long-shoots requires notice.

On these each scale, instead of falling off as

a whole, merely sheds its upper portion,

while the lower portion remains attached
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to a prominent " leaf-cushion "
; these per- and as much as an incli in length. The

sistent basal parts of the scales (Fig. 75) connective-crest of the anther is large,

give to the stem a rough and furrowed

appearance until the formation of bark

causes the superficial rind to be thrown off.

F'g- 75- Twig and Resting=buds of

Austrian Pine.

Buds.

The buds destined to produce long-

shoots are in all conditions large.

The terminal resting - bud
(Fig. 75) is about one inch

in length, oblong, very pointed at its

end, glistening, and of a light chestnut

colour. Its fringed scales are very

numerous, the lower ones being bent

backwards and outwards, and the

upper ones h'ing flat (adpressed) and

being cemented together by resin.

The Austrian Pine commences to

flower in the open at an age of from

^, . fifteen to twenty years,
Flowering. _ . , . .,

but m the forest not until

about the thirtieth year. The general

structure and arrangement of the

flowers are like those of the Scots

Pine. Hence, in the descriptions of the

flowers only the distinctive features

will be mentioned here. The flowers

open late in ^lay or early in June.

The bright yellow male flowers

(Fig. 76) are cj-lindrical in shape,

finely-toothed, and tinged with purple.

The bright-red female flowers are sub-

terminal (Fig. 77), and have extremely

short stalks. After pollination (by the

agency of wind) the young cones become
blue-violet, and remain erect or bend dowTi

far less than in the case of the Scots

Pine. At the end of the first season

the\- are about the size of hazel-nuts. The
fruits require two seasons to ripen, and

the scales gape open only in the spring or

early summer of the third season.

The cones when ripe are characteristic in

pose, form, and surface. They are often

grouped in pairs and point out-

wards, more or less at right angles

to the stem (Fig. 78). Each cone has an

Cones.

Fig. 76. Male Flowers of Austrian Pine.
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Fig. 77. Female Flower and Young Shoots of

Austrian Pine.

almost imperceptible stalk,

and is conical, being usu-

ally from two to three,

never more than four,

inches in length. The apo-

physis bulges, and has a

transverse ridge as well as

a central nipple-like umbo,

the pinkish-brown colour

of which contrasts with

the yellow-brown of the

rest of the apophysis. The

upper apophyses may be

prolonged into little spines.

The two seeds lying on

the upper face of each fer-

tile cone-scale are larger,

heavier, and longer-wmged

than in the Scots Pine. Each grey-

brown seed is .', to i in. long, wliile

the wing is usually about one incli

in length (Fig. 65).

Tlie structun- of the seed, its

germination, and tln' form and be-

lia\iour of tlic seedling all differ so

sliglitly from the corresjxjnding fea-

tures in the Scots Pine that detailed

description hen^ would be; superfluous.

The timber of lliis long-li\-cd

species is scarcely distinguisliable

from that of the Scots Pine.

Compared with the Scots Pine,

all the varieties of P. Laricio are

more southerly in distribution, as

they are naturally limited to South

Europe (including Spain and Cen-

tral Austria) and Asia Minor.

Tlie Corsican Pine differs from

the Austrian in the tint and

smaller size of its needles, which

do not seem to form such large,

dense tufts of dark green foliage.

Another variety, P. Laricio var. strida,

seen in this country, is marked by

the shortness, the regular arrange-

ment, and prolonged retention of the

branches on the main stem.

Fig. 78.— Cones of Austrian Pine.
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PINUS PINASTER (5o/.).—Cluster Pine (Pimnra-)

The Cluster Pine agrees with the Scots and large, show no resin externally, and their

Austrian Pines in having its semi-cylindrical scales are aU curved outwards at their

needles arranged in pairs, and in its some- tips ; the large and brightly-polished cones

" >

Mil'' y •
i \\\

III-' \ vh

1 i.ir. -i). Bark of Cluster IMne.

what conical cones. In the dimensions of are often clustered in numbers together.

its details it generally exceeds both these The name " Cluster Pine " is due to the ar-

species. It is marked by the rangement and number of the cones, though
IS mc ive

following special features : its it miglit to some extent apply also to the

long needles are thick and dis- leaves,

tributcd in clusters ; the resting-buds are The root system consists of a deep main



Fig. 80.—CLUSTER PINE—PINUS PINASTER.



64 TREES AND THEIR LIFE HISTORIES

Fig. 8i.—Bud of Cluster Pine.

Root

System

root with many branches, which descend

deeply or run near the surface. The depth

of the root-system is associated

with the young tree's exceeding

rapidity of growth and with

the faculty the tree has of growing on

sand.

The columnar trunk attains a heiglit of

from sixty to a hundred feet, and a diameter

of three feet ; and the tree, even when old,

preserves the regular pyramidal shape of

^ . its crown. (The illustration pro-
Trunk. . , , .... , . ,

vided scarcely mdicates the typical

character of the tree.) The thick, dark

grey bark is traversed by deep longitudinal

furrows (Fig. 79).

The long, pure green, often twisted, needles

are arranged in pairs (or, on young plants,
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Flowering.

Fig. 82.—Male Flowers of Cluster Pine

often in threes) on dwarf-shoots. They vary

in length from four and three-quarters to

eight or even nine inches, and
Needles.

their luiusual width is associated

with marked stiffness. The needles live

for three or four years. Their clustered

arrangement towards the end of the year's-

shoot is especially noticeable on the shoots

that have borne male inflorescences (Fig.

82).

The large red-brown resting-buds \-ary

in length from one to two inches, and at first

sight display two characteristic
Resting-

features—the tips of aU the
buds.

, , , , ,„.
scales are curled outwards (Fig.

81), and there is no resin on the out-

side of the bud (contrast P. Laricio). The

margins of the scales are frayed out into

white cottony " cilia " which

interweave. The bud is rather

blunt at thr ti]), and much
less pointed than that of the

.\ustrian Pine. Though there is

no external resin, yet within

the bud the scales are cemented

together by this substance.

The resting-buds frequently be-

have in a peculiar manner, for

they often sprout during the

season of their production.

These precocious buds shoot

forth in late summer instead

of waiting until the following

spring. Perhaps the sensitive-

ness of the tree to frost is

partially due to this habit.

The tree commences to flower

at the age of ten or fifteen

years
; indeed, even

in its fifth year

of existence it may produce

female flowers, but the cones

resulting from these are sterile

(similar sterile cones may arise

on juvenile specimens of Scots

and Austrian Pines). The
flowers open in April and May,

and agree in general structure with those

of the Scots Pine.

The male flowers are arranged in \-ery

large golden, broadly oval, inflorescences

situate at the base of the current

year's-shoot (Fig. 82). The
oval flower is up to three-

quarters of an inch long ; and each anther

has a large, erect, ruddy, connective-crest

which is toothed, so that the young flowers

show a reddish colour, since only these

crests are visible from the outside.

The stalked violet-red female flowers are

about half an inch in length. They are

usually arranged in whorls of

three or more. The female

flowers are close to the tip of

the young twig, and the mature fruits are

Male
Flowers.

Female
Flowers.
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therefore only slightly, if perceptibly, below

the false whorl of branches among which

they occur (Figs. 83, 84) ; so that I do not

regard this as a case in which the cones

are lateral,* though they are so described

in various works.

After pollination, which is accomphshed

in the same manner as in the Scots Pine,

the cone requires two seasons to

ripen. It becomes roundish-oval

(Fig. 84, upper cones), and subsequently

elongated-conical, but is usually bent at its

tip (Fig. 84, lower cone) ; at this stage the

surface shines as brightly as if it had been

pohshed. In its early stages the cone pos-

sesses a stalk of relatively considerable

length, but the stalk elongates so shghtly

as to be comparatively insig-

nificant in the mature cone.

The ripe cones, though gently

inchned downwards, radiate from

the stem in a somewhat star-like

manner in false whorls. The

mature cone] is six or eight

inches long and from two to four

inches thick. The apophysis

projects and has a prominent

transverse ridge : the central

umbo usually also projects

strongly, is pointed, and con-

.tinued out into a straight or

hooked process. When the cone

is ready to shed its seeds, in the

autumn of the second season or

the spring of the third, it has

lost something of its glistening

appearance and is duU brown,

and may remain closed for

years. Like those of most other

Pines, the cones are unequal-

sided ; the face towards the-

stem being less prominent in

all its features than the outer

face that is exposed to the

light.

Seed.

The two seeds on each fertile scale are

about one-third of an inch in length, while

the wing is from three to live times

as long (Fig. 65, 2). In the struc-

ture and germination of the seeds, and

development of the seedling, the Cluster

Pine is so similar to the Scots Pine as to

require no special description.

The Cluster Pine, like P. Laricio, natur-

allv is more southern in distribution than

the Scots Pine. It occurs

in the evergreen region of

Mediterranean countries as well as in

Portugal. ]\Iore sensitive to cold and

shade than the Austrian Pine, it demands

as much hght as the Scots Pine. Growing

readily on sand, even if this be dry and

Distribution.

See the description of Piuus muricata,

p. 67.
Fig. 83.—Female Flowers (v; and Cone of Cluster Pine.
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Fig. 84. -First and Second Years' Cones of

Cluster Pine.

sterile near the surface, so long as

there is moisture in the deeper

layers to which the roots penetrate,

the Cluster Pine is the conifer

which is the best adapted in

warm-tcmpcratc countries for the

afforestation of sandy {)lains and

dunes.

As its forests are for the most

part on tlie coast, and as the tree

can grow near the sea,
Habitat. .. .

f ., ^ ,
it IS frequently termed

the " Maritime Pine " ; but the

needles are easily injured by
salt spray, and P. pinaster

perishes if the roots be laved

by sea - water, so that it can

be said to scarcely deserve the

name.

In contrast with the Austrian

Pine, it can hardly endure a

chalky soil ; if it grows on such

a soil, it remains very stunted

,

and bears needles of a sickly

yellow-green tint.

PINUS MURICATA {D. Z)o«;.—Prickle-cone Pixe 'Pinacece)

The Prickle-cone or Bishop's Pine is a

two-needled species : its prickly cones are

arranged in false whorls between the false

whorls of branches, and remain closed and

attached to the stem for several years.

These features afford sufficient means of

identification.

This Pine is cultivated only in compara-

tively few gardens and parks in Great

Britain, but is briefly described in this

book because it illustrates two points of

interest in reference to the cones.

Its home is in California, where it be-

comes a rough-barked tree usually forty to

fifty feet in height, but sometimes as much

as ninetv feet. When full-grown, in Cali-

fornia, it has a compact round-topped

crown, so that the illustration here given of

a specimen grown in England can hardly

be regarded as typical.

The stiff needles (which are sometimes in

tufts of threes) are long, being usually four

to six inches in length, and pure green,

and are grouped into clusters at intervals.

They commence to fall in their second year.

The resting-buds (Fig. 85) are very pointed,

and coated externally with resin.

The male inflorescence is striking, be-

cause of its long and cylindrical shape

(Fig. 86), as well as its distinctly reddish-
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Fig. 85.— kesting=bud and \N ithered Male Flowers
of Prickle=cone Pine.

orange colour. The

length of the inflor-

esce n c e
Flowers.

accounts
for the separating

successive groups of

needle-tufts on stems

that successively bear

male flowers (Fig. 85).

But it is in the

arrangement of the

female flowers, and

subsequently of the

cones, that this Pine

is most interesting.

The female flowers

are produced in false

whorls considerably

below the terminal

bud of the vcar's-

shoot, so that the}' occup}' the

positions of lateral dwarf-shoots.

Sometimes two such false whorls are

produced in one season (as is shown in

Fig. 88).

The consequence is that the fruits

are arranged, not in the same false

whorls as the branches,
Fruit. , ,

-

but on the stem between

two false whorls of branches (Fig.

89).

Another peculiar character of the

fruits concerns their beha\-iour. In

place of opening, shedding the seed,

and falling off soon afterwards, the

ripe cones remain for 3'ears firmly

closed and attached to the stem (Figs.

87 and 89). Similar behaviour is char-

acteristic of some three-needled Pines,

such as P. tuherculata. which, like the

species here described, has unequal-

sided cones. The prickl}' character

of the conical, glistening, brown cones

(Fig. 89) gives to the species one of

its popular names.

The seeds are winged, but how
they naturally contrive to escape is

Fig. 86.- -Male Flowers and Sprouting Shoots of Prickle-cone Pine.



Fig. 87. -PRICKLE CONE PINE P/.NXS MLRICATA.
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Fig.'88.—Two False Whorls of Female Flowers
(9) on Sprouting Shoot of Prickle-cone Pine.

not fully understood. It is, however,

known that closed pine-cones of this type

can be artificially induced to

open by the application of

dry heat. Hence the sugges-

tion has been made that they are adapted

to provide for the continuance of the

species after fire has devastated the

forest

.

Escape of

Seeds.

In possessing prickly cones the Bishop's

Pine rather shows a similarity to three-

needled species of Pinus which
Similarity j. ^ j- i•' are apt to display spmes or
to other

, ,
^

i , ,

r,. hooks on their cones ; and the
Pines. '

likeness is intensified when the

Bishop's Pine acquires shoots with three-

needled tufts. Yet even in this guise it

can be distinguished by the somewhat dark

hue of its not large cones, as well as by
their position and prolonged attachment in a

closed condition. There are, however, two

three-needled species that retain their cones

in the same manner—namely, P. tuberculata

and P. insignis. But the cones of these are

remarkable for their extremely unequal-

sided shape and are relatively light in colour ;

moreover, they are feebly or not at all

equipped with sharp prickles.

Fig. 89.—Closed Old Cones of Prickle-cone Pine.
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PINUS PINEA Linn. .
— Stone Pine or Umbrella Pine 'Pinacece)

The popular names of this two-needled The rough-barked tree in its Mediterranean

Pine indicate two of its distincti\-e features home attains a height of ninety feet, and

—the umbrella-like shape of the tree when when full-grown has a long trunk with a

11\'#

vM

i-ij{. yo. Bai k 1)1 :^lunt Hine.

mature, and the very large stonj- seeds ; in wide, flat-topped or umbrella-hke crown,

addition, the long paired needles, and, above But the specimens occasionally seen in

all, the lustrous broad, almost globular, England are much shorter, and possess a

cones render the tree well-nigh unmistak- compact, broad, rounded crowm, so that

able. the comparatively small tree, with its
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strong, low-pitched boughs, often resembles

an overgrown bush (Fig. 91).

The long, thick needles (Fig. 62) recall

those of the Cluster Pine. The upper scales

of the resting-bud are loose and curved out-

wards (Fig. 62).

The male and female flowers occupy the

same position as in the Scots and Austrian

Pines, so that the cones are sub-terminal

(Figs. 62-4).

The first point of interest is that after

pollination the cones require, not two years,

but three, to mature (see Figs.

62, 63), and shed their seeds in

the spring of their fourth season. Each
lustrous, brown, mature cone (Fig. 63) is

broadly egg-shaped, or approaches a globular

form, being usually four or five inches in

length and three or four inches in thickness,

and stands out horizontally or inclines

slightly downwards.

Each large, bulging apophysis is marked

bj' five or six radiating ridges, and capped

by a flat, central umbo.

The very large, edible seeds are equal in

size to a hazel-nut ; they contrast sharply

^ ^ with those of the Pines pre-
Seeds. . .

-^
.

viously mentioned, not only m
this respect, but also in the very feeble

development of the wing which separates at

once from the seed (Fig. 65, 4). This ex-

tremely short wing affords us an example

of a functionless relic representing a struc-

ture useful in the ancestors, but now useless

and degenerate. The seeds are thus not

distributed by the wind, but probably

are scattered by the agency of animals,

though their seed-coat is hard and woody.

The large seedUng has ten or a dozen

bluish-green cotyledons.

In distribution the Stone Pine resembles

the Cluster Pine, for its centre is the Mediter-

ranean region, and it extends, mainly near the

coast, from the Canary Isles to Asia Minor.
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PINUS STROBUS ;Zt//«.J.—Weymouth Pine {Pmacea)

The Weymouth Pine differs from all the The enormous root-system, with its deep

Pines previously described in the following main root and far-reaching lateral roots,

respects : the dwarf-shoot bears five needles, is, no doubt, largely responsible for the

Fig. 92.—Bark of Weymouth Pine.

and sheds its sheath very early ; the cones varied situations in which this tree can

are long and narrow, with thin cone-scales, grow.

which are each capped by a terminal umbo. In its youth the tree is very symmetrical



lis. 93. WEYMOUTH PINE P/AX5 STROBUS.
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Fig. 94.— Foliage of N\'ej mouth Pine.

Form and

Dimensions

in form, with regularly succeeding false

whorls of branches. These are retained for

a long time, so that the regular

pyramidal form of the tree per-

sists for man}' years. Indeed,

in the open country the Weymouth Pine may
attain a height of ninety feet and bear

branches right do\\-n to the ground : no

other common Pine shows such a power

and habit. The very straight trunk often

attains a height of 100 feet and a diameter

of a yard ; but in its North American home

the " WTiite Pine " (as it is there named)

occasionally towers head and shoulders

above its fellows, with a heiglit of 250 feet

and a diameter of si.x feet.

The bark during the first twenty or

thirty years is smooth, lustrous,

and blackish - grey, but raised

here and there into small blisters caused

Bark.



piNus sTKor.rs n
cut across, therefore, each needle shows a

semicircular section, the inner face being

flat and the outer rounded ; such is the

form of the needle in all the two-needled

Pines previously dealt witli. But if there

be five needles to form the cylinder, each

can only form a fifth of tiiis, and, when
cut across, must be approximately tri-

angular in section, with two side (inner)

faces where two contiguous needles are

pressed against it in the bud, and with

one outer rounded face. Such is the form

of the needle in the Weymouth Pine. On
the two flat faces the stomata are ranged

and their presence is indicated by wax,

which lends a bluish tinge to the green
;

while the convex outer (lower) face of the

needle is of a pure, dark green. The
margins have minute saw-like teeth which

can be detected by rubbing the needle be-

tween the fingers in a downward direction.

During tiieir first year the needles are

directed upwards at the ends of the twigs.

Fig. 95.—Resting=buJ of Weymouth Pine.

b\' resin-filled sacs lying in the rind. After

this the bark becomes longitudinally fis-

sured, and has little scales firmly pressed

on to the main ridges (Fig. 92).

The thin needles are grouped in fi\"es

(rarel}- fours) on the dwarf-shoots ; they

yAxy in length from two and a
Needles.

half to four and a half (or more)

inches, and are softer than those of the Pines

pre\-iously described. But from these the\-

differ in another and important respect. In

order to understand the distinction in ques-

tion, it must be remembered that when
the pine-needles of a single dwarf-shoot

are young and enclosed in the sheath thej-

are all packed together to form a cylinder.

Hence, when there are two needles on the

shoot, each is shaped like a half-c^-linder,

and the flat faces of the two are pressed to-

gether in the bud, while the rounded outer

faces are in contact with the sheath : when Fig. 96.—Male Flowers of \\eymouth Pine.
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Behaviour
of Leaves.

Fig. 97.—Female Flowers and One=year-old Cone
of Pinus excelsa.

but ill their second season thej' spread out.

In cold weather they move and tend to

be parallel to the stem. This

beha\-iour may partly account

for the little injury done to

the tree when snow threatens to o\'erload

it, but the danger -is guarded against also

by the short duration of the leaves, which

usually live for only two years. The

brevity of life of the needles is of special

interest when it is remembered that the

Weymouth Pine endures shade better than

the Scots Pine, whose needles are, never-

theless, longer-lived. It is thus evident

that the number of years during which

Dwarf-

shoots.

needles remain attached to a

species of Pine is no critical

indication of the amount of

light needed by that species.

Two characteristic features in

regard to the dwarf -shoots

deserve attention. In

the first place, from

the beginning they

are more restricted in distribu-

tion than in the Scots Pine.

The}^ are limited to the upper

(apical) portion of the year's-

shoot, because no dwarf-shoots

arise in the axils of the lower

scales produced near the base

of each season's twig (Fig.

98) ; only on some long-shoots

do these lower scales have male

flowers in their axils. The
second special character of the

dwarf-shoot is that its lustrous

brown sheath is shed more or

less completely in the first season

of its existence (Fig. 94) instead

of remaining attached tiU the

fall of the dwarf-shoot ; so that

the sheathless dwarf-shoots con-

trast with the permanently

sheathed ones of the two-needled

species previously described.

Apart from these features the

branching proceeds on the plan described in

connection with the Scots Pine.

The orange-brown resting-buds (Figs. 94,

95) are nearly half an inch long, of a narrow

egg-shape, and coated with resin.

The tree produces its first crop of flowers

at the age of from ten to fifteen 5-ears in the

open, or from fifteen to twentj'

years within the forest. Reall}'

good seed-years seem to succeed at intervals

of about five j^ears, though flowers and

cones are produced at shorter intervals.

It is of interest to note that in the United

States in some seasons the tree bears

many cones that produce no seeds capable

Flowering.
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Development

of Cone.

of germinating. The flowers open in May
or June, and their distribution on the tree

is as in the Scots Pine.

Tlie egg-shaped little male cones (about

half an inch long) are grouped together in

comparatively small numbers (Fig. 96).

The connective-crest of the anther is erect

and short.

The pink " bloom "-coated female flowers

occur alone, or in groups of from two to

five, at the tip of the current year's-shoot

(compare Fig. 97). They are cyhndrical,

almost half an inch in length, and perched

upon a relati\'ely long stalk, which is

clothed with narrow, fringed scales.

The cone requires two seasons to change

from a flower to a ripe fruit. After pollination

each seed-bearing (placental)

scale grows equally on its

upper and lower face,

thickens but slightly, and therefore pro-

duces no thick shield-like apophysis such

as is produced in all the Pines previously

described. The elongated scales are pressed

flat and close together. In the autumn of the

first year the young,

reddish-brown cone is

still erect and has

grown to a length of

nearly oneuich, though

it still remains slender

(about a quarter of an

inch thick). It is not

until the following

spring that the cone-

stalk bends down-

wards (Fig. 98), and

the cone commences

to grow very rapidly,

attaining maturity in

August or September.

The ripe, closed cone

(Fig. 99) hangs down
on a dis-

tinct, but

rather short stalk ; it

is narrow, being of a

cylindric-spindle shape, and varies in length

from four to seven inches (or more) and in

thickness from one to one and a half. Its

dull brown surface is here and tliere flecked

with resin. Each woody cone-scale is

relatively thin, and, in place of showing

an umbo in the centre of its exposed face,

has an umbo at the tip. Thus the

Weymouth Pine is distinguished from all

the two-needled pines in possessing a tei-

minal umbo on its cone-scale.

The cone dries and gapes open very

shortly after ripening, either in September

or October (Fig. 99). The winged seeds

are liberated, but the empty cones remain

attached for years. (This behaviour must not

be compared with the retention of the closed,

seed-containing cones of the Bishop's Pine.)

The seed is about a quarter of an inch in

length, and its wing four times as much
(Fig. 65, 3).

The germination and form of the seed-

ling (with from eight to eleven cotyledons)

require no special description.

The resinous heart-wood is reddish in

Ripe Cone.

Fig. 98.—Young Orowing Shoot and One-year-old Cone of

Weymouth Pine.
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Distribution.

Fig. 99.—Open and Closed Cones of

Weymouth Pine.

colour, and in each annual ring the light-

coloured " spring-wood " gradually shades

into the red " autumn-wood."

The true home of the Weymoutli Pine is

the eastern part of North America (from

49"' X. to 34"" X.). It lives on

the plains, and as regards soil

is extremely accommodating. It demands but

little light, and is not sensitive to frost.

Pimis excelsa (Himalayan or Blue Pine) is

a tree in cultivation that is e.Kceedingly like

the Weymouth Pine, from which it differs

generally in the larger dimensions of its

details, and particularly in the longer stalk

of the larger and relatively broader cone.

The greater breadth of the ripe cone is already

suggested by the one-year-old cone shown in

Fig. 97 when compared with that in Fig. 98.

Very similar to Pimts excelsa is P. Pence,

which is, however,^ a shorter tree with much
shorter leaves and cones and with almost

spherical resting-buds.

Another five-needled species not uncom-
monly cultivated in Great Britain is P.

Cembra (Cembran Pine}, which rather recalls

P. Pence in general habit. But it contrasts

sharply with all three of the above species

in the shape of its cone, which is short

and plump, has thick scales, each possessed

of a terminal umbo, and encloses wingless

seeds.

LARIX EUROP^A (D.C.).—Larch {Pinacca)

' The Larch is easily recognised by reason

of the following characters : (i.) Its dwarf-

shoots bear tufts of numerous light-green,

deciduous, flat needles
;

(ii.) even in winter

the leafless dwarf-shoots are conspicuous

on the twigs
;

(iii.) its general form is that

of a coniferous tree, but the main branches

are not regularly disposed in false whorls
;

(iv.) its branchlets hang down and bear

purple female flowers or small woody cones,

which nevertheless point upwards.

The root-system has no true main root, but

consists of numerous lateral roots, some of

which descend suddenly, others only after

extending horizontally for a long distance.

The Larch can thus grow on rocky sites or

Dimensions

and Form.

stony slopes without being easily uprooted

by the wind.

The tree may attain a height of 160 feet,

though it does not commonly exceed ninety

or one hundred. The tapering

trunk (Fig. loi) is straight, save

in unfavourable circumstances,

when it becomes bowed. The crown is

slender, loose, and fresh green in hue ; the

main boughs, which are not arranged in

regular false whorls, are relative^ thin,

extend horizontally or incline downwards,

but sweep up at their ends ; while the sway-

ing branchlets mostly hang vertically down-

wards. The lightness of the crown and the

early death of tlie boughs below it harmonise
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with the intense demands for light made face) ; tiiey are therefore easily distinguisiied

by the Larch, though it is true that trees from the darker, stiffer, four-

grown in the open retain their branches " sided, e\-ergreen needles of the

low diiwn tlie trunk (Figs. 101-2). Cedars, which sliow a similar distribution

i





Fig. 102.-LARCH—LARIX EUROP^A : SUMMER.
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Twigs.

of interest. If we ex-

amine the part of a long-

shoot that has

concluded its

first 3'ear's growth, we note

its terminal, bluntly egg-

shaped resting - bud and,

in the axils of onty some
of the needles, hemispheri-

cal lateral buds (Fig. 103).

Thus, unlike the Pines, the

Larch has no dwarf-shoots

with tufted needles on the

long-shoots of the current

season. The surface of

this twig is raised into

ridges which are the leaf-

cushions, as each continues

into the stalk of the leaf

(Figs. 103 and 104). As the

twig slowly thickens in

subsequent years the ridges

become distorted and sinu-

ous, but still can be traced

upwards to the persistent

projecting leaf-scars. In the

spring of the twig's second

season of existence all the

buds that awake into acti\-

ity, and are destined to be-

come vegetative branches,

sprout in the same manner,

giving rise to close tufts

of needles, as if they were

This tufted condition lasts for

about a montii, after which the terminal bud

and some of the higher lateral ones grow

out into long-shoots, while the other tufted

young branches remain as dwarf-shoots

(Fig. 106). In the third active season the

buds of this shoot behave as before, at first

presenting the young tufted appearance
;

subsequently the terminal buds on the main

shoot and on the lateral long-shoots grow

out vigorously, as also do the buds of some

of the dwarf-shoots, which thus develop, so

to speak, mto belated long-shoots. These

Fig. 103.

Twig of Larch
in Winter.

dwarf-shoots.

ne%"er afterwards develop so ^•igorousty as

the other long-shoots ; they ramify but

shghtly, Uve for a shorter time, and may
bear male Howers. But there still remain

on this three-year-old shoot some lateral

dwarf-shoots that continue to act as such.

Thus, year after year, dwarf-shoots may
live, each year showing an additional ring

of scale-scars (as the scales of the resting-

bud fall off) and producing a fresh tuft of

needles, but remaining short. After from

ten to twent}' years they become o\-ergrown

by the rind of the stem bearing them, and

thereafter act as resting-buds ; and it is to

the possession of these buried buds that

the Larch owes its power of shooting forth

branches from old parts of the trunk. Thus
the dwarf-shoots of the Larch differ from

those of the Pine in having a growing point

that is regularly active year after year.

The resting-buds (Fig. 104) are resinous

and clothed with glistening brown scales,

which have fringed margins.

Flowers occur when the Larch has attained

an age of fifteen years in the open, or from

twenty to thirty years in the

forest, though precocious indi-

\-iduals may produce cones with sterile seeds.

The purple-red female and yeUow male

flowers occur on the same tree, and open in

earty spring, when the leaves unfold. They

arise from buds externally like pnrelv vege-

tative buds, and ma 3- be close

together on the sides of the

same slender hanging long-

shoot. Each arises as the

termination of a dwarf-shoot.

The male flower (Fig. 105,

f ) in the season of its pro-

duction is preceded by no

needles on its axis. L'nlike

the male flower of the

Pines, this sulphur-coloured

little cone stands alone ; it

always points more or less

upwards even when borne

on a hanging branchlet

Flowering.

Fig. 104.

Resting-bud
of Larch.
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(Fig. 105). In structure the flower is essen-

tially like that of tiie Scots Pine ; but a most

interesting difference presents itself in the

structure of the pollen-grains, which lia\e no

balloon-like little bladders to assist them in

floating in the air. This fact must, perhajjs,

be correlated with the occurrence of female

flowers low down the tree or among the very

numerous male flowers, and be contrasted

with the generally higher position of the

female flowers in Pines, Silver Firs, and

Spruces, whose pollen-grains possess blad-

ders.

The dwarf-shoot ending in the pretty

female flower, on the other hand, shoots

forth a rosette of needles (Fig. 105, $ ). Thus

we see on the dwarf-shoot, in succession, an

envelope of bud-scales, a rosette of needles,

which gradually give way to bract-scales,

above which is the purple-red flower itself.*

The plump, egg-shaped flower always is

erect, as is the ripe cone, whatever the

direction of the branch bearing them

may be (Figs. 105-7), 'is the flower-stalk

executes the necessary curvature. In

general structure the flower is like that of

the Scots Pine, in so far as it consists of

spirally-arranged double-scales, each of

which has two ovules on the upper face.

But there is this essential difference : the

large-scale is the purple-red carpellary

(bract) scale, which alone is seen from the

outside, and has a long, slender tail ; while

the small seed-bearing (placental) scale is

only just large enough to bear on it the

two downwardly directed ovules.

Pollination by the agency of the wind

takes place just as in Pines, except that

the large carpellary scale guides the pollen-

grain to the ovules. The erect position of

the female cone is therefore a matter of

necessity. It has been observed that abso-

* It is not uncommon for the stem of the cone to

go on growing as a long-shoot and bear foliage-leaves,

so that in a sense the flower continues as a vegeta-

tive branch. And, contrary to the statements usually

made, the female flower occasionally terminates a

long-shoot.

Fig. 105 -Male (i) and Female
of Larch.

lutely isolated Larch-trees do not produce

fertile seed ; this probably indicates that,

to secure proper seed-formation, the female

flower must be poUinated by pollen from

another individual.

After pollination the carpellary scales

(as in the Pines) remain small and drj^ up,

but the seed-bearing scales grow

vigorously, close together, and be-

come wood}' but not thick nor possessed of

Cones.
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an apophysis. The cone, unlike those of

the Pines, ripens in its first season, and

when mature in September it has not greatly

enlarged, being only about twice the size

Fig. 106.—Closed, Ripe Cones
of Larch.

of the original flower (Fig. 106). The

light-brown, mature cone is oblong or egg-

shaped and about one inch or one and a half

inches in length. It does not open until

the following spring, when its scales gape

asunder and do not fall from the cone.

As the cones are still erect (Fig. 107),

the seeds are not easily dislodged from the

niches in which they lie ; some are blown

and shaken out by the wind, others dis-

turbed by birds and squirrels which peck

the seeds or gnaw the cones ; but seeds may
still be found even in old cones. This at

once shows the effect of the pendent position

of Pine-cones in facilitating the dispersal

of seed. The Larch-cones remain hanging

on the tree for years, but such old cones are

easily distinguished from the recent ones

by their darker colour, just as the older

twigs in winter are distinguished from the

lighter straw-coloured recent ones.

The little seeds are, in design and struc-

ture, like those of the Pines, each having a

firmly attached wing, and containmg an

embryo enveloped in food-material.

The seedling, which usually has sLx (four

to seven) cotyledons, is most interesting in

one respect : it is partly evergreen. During

the first four years it produces needles, of

which the uppermost live through the

winter and part of the following season.

This peculiar feature may be an instance of

a plant preserving in its youth an ancestral

character that it loses later in life ; for

undoubtedly the ancestors of the conifers

were evergreen. Another point worth\^ of

note is the very rapid growth of the main

stem of the young plant : this behaviour

must be associated with the urgent demands

for light made by the Larch.

The resinous red heart-wood is ^^ery like

that of the Scots Pine.

The Larch, though so widely cultivated

in the plains and hills of Great Britain and

Europe, is really a mountain

plant whose centre of develop-

ment lies in the Alps of Cen-

tral Europe (Switzerland, Austria, etc.). It

reaches an altitude of 7,500 feet, where it

marks the limit of tree-growth, and is reduced

to a grotesque dwarf. But in the plains the

Distribu-

tion.
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Larch can be widely cultivated, partly be-

cause it can grow on various kinds of soil

and can endure extreme < nld ;
indicd, in

its mountain home the tree e\en slioots

forth leaves while the soil is covered with

snow. Having a small crown, and being

leafless in winter, the Larch does not suffer

from being overloaded with snow. Even

when disturbed by the storm of wind it

can recover itself. But it is extremely

Larch-canker is caused by a fungus (Dasy-

scypha calycina), which enters by a wound,

locallv kills tlie Hving part of
Disease.s. ^, ,

"
, , .1 ^- 1

the bark and the creative layer

responsible for the production of new wood,

and gradually extends its attack round the

stem. The disease reveals itself specially in

the form of cracks, cankers, and depressions

in the bark-clad stem ; and on the diseased

spot may be seen the tiny, fiery red, saucer-

Fig. 107.—Half-grown Cones and Open Old Cone of Larch.

exacting as regards supply of light, for it

demands more light than any other forest-

tree grown in this country, with the possible

exception of the Birch ; and its seedlings

can practically endure no shade. Its light

crown, rapid growth in height when young,

and rough bark all denote a light-loving

habit.

The Larch is subject to a number of

serious diseases in its lowland situations.

like fructifications of the fungus. Another

disease is caused by a small moth (Colco-

phora laricella), whose caterpillar tunnels

the leaves, and causes them to turn brown

and die. Finally, an insect (Chermes viridis

lRatz\), related to common Green-flies, does

damage by piercing and sucking the needles ;

but, as its Hfe is partially passed on the

Common Spruce, its history will be briefly

described in connection with that tree.
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CEDRUS.—Cedars ^Pinacecp)

A Cedar is recognised by its dwarf-shoots, In this country the Cedar is represented

each bearing numerous tufted needles, which b}- three introduced varieties or species—the

are darker and stiffer than those of the Deodar, Cedar of Lebanon, and Atlantic

Fis- 1 08. -Bark of Cedrus

Larch. The characteristic cones are erect, Cedar—whose general shapes will be de-

plump, with densely-set, thin scales, which scribed subsequently,

fall off separately and hberate the broad- The bark is rough (Fig. 108).

winged seeds. The boughs, though clothed in youth with
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Needles.

Branching.

Fig. no.—Shoots of Atlantic Cedar.

spirally-arranged needles,

have their lateral long-

shoots approx-

imately in one

plane because they brancli

particularly from the flanks.

The foliaged dwarf-shoots

spring from the upper face

and flanks of the sloping

long-shoots and incline up-

wards, thus rendering the

lower face of the branches

devoid of tufted needles,

with which the upper face

bristles. The boughs are

not arranged in definite

false-whorls.

The solitary needles spir-

ally arranged on the long - shoots

are longer than the numerous ones

tufted on the dwarf-

shoots (Figs, no and iii).

The growuig point of these latter

remains active year after year, and
gives rise either to long-shoots, dwarf-

shoots or terminal flowers. But so

long as the dwarf-shoot behaves as

such its growth in length is extreme!}'

slow ; in addition to lengthening by
growth at its tip, the stem elongates

at its base, which lies within the

parent stem, and in this way avoids

being completely buried within the

latter. On the long-shoots each

needle may be seen to consist of

a four-sided green upper part, and

a pallid short basal part, which

remains attached to the stem after

the green portion has fallen off.

Thus the leafless twig is studded

with small leaf^cushions and re-

calls that of the Spruce, which, how-

ever, bears no tufted needles. The
leaves of the Cedars live and re-

main attached for three, four, or

Ave years.

Fig. 111. Shoots of Deodar.
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Fig. 1 12.Male (
Flowers of Deodar.

The flowers do not open until September

or October. Both kinds occur on the same

individual, and are solitar}^

erect, elongated, egg - shaped

cones terminating foliaged dwarf-shoots.

In general structure and in mode of pollin-

ation the flowers agree with tliose of the

Scots Pine.

The yellowish male flower (Fig. 112. '
)

is about two inches long, and each anther

is tipped with a well-developed connective-

crest.

The similar female flowers (Fig. 112. :f )

are generally inserted somewhat higher up

the tree. The cone-scales are double.

After pollination the carpellar}- (bract)

scales remain smaU and are ultimately

invisible from the outside, but the seed-

bearing scales enlarge and become broad,

thin, hard, and very closelv packed together.

The cones require between two and three

seasons to ripen, by which time they have

attained a length of from two to

five inches, and a thickness of from

one and a half to three inches (Figs. 113-4).

The mode of release of the seeds is quite

different from that prevailing in the Pines

and Larch, but is very similar to that

characteristic of the Silver Fir ; for the

cone-scales loosen and become detached

from the axis of the cone, lea\-ing this erect

and bare on the branch (Fig. 113).

In order to gain an insight into the con-

struction of the closed Cedar-cone, one does

not endeavour to cut it open, or to cause

the separation of the cone-scales by the

application of dry heat (as in the case of most

cones), but one immerses the ripe cone in

cold water for twenty-four or thirty-six hours,

after which the cone-scales readily faU apart.
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Fig. 1 13.—Cones of Cedar of Lebanon before and after fall of Cone-scales.

over, even in young

trees the main stem

soon bends to one

side. The dense,

dark - hued foUage

casts a deep shade,

and the needles are

shorter
Cedar of ,,

I u » than in
Lebanon.

the Deo-

dar. This Cedar

occurs on Blount

Lebanon, as well as

on mountains in

Cyprus and Asia

;\Iinor generally.

The Atlantic

Cedar (C.

Lib ani,
Atlantic

Cedar.

Seed.

The seed is about half an inch in length,

and has a large, broadly-triangular wing

twice as long. The embryo pos-

sesses from eight to ten narrow

cotyledons.

The reddish-brown heart - wood is fra-

grant, and, unless diseased, is devoid of

resin passages.

The Cedar of Lebanon attains a very

great age—possiblj' two thousand years.

The distinctions ordinarily drawn among
the three kinds of Cedars are not wholly

satisfactory, as they depend upon

comparisons made between trees

at different ages and places, and

partly upon insufficient examination of the

cones.

In old age, at least in forest, all three

kinds of Cedar may have the flat-topped

crown that is often regarded as distinctive

of the Cedar of Lebanon, but in this

country the younger specimens of the other

two are more pyramidal in crown (Figs.

109, 115-6).

The Cedar of Lebanon (C. Libani [Barrel.])

has long, far-stretching, horizontal boughs,

and a more or less flat-topped crown ; more-

V a r . ai-

lantica) approaches the preceding one in

shortness of the needles (Fig. no), and

usually in the dark tint of the foliage.

Kinds of

Cedars.

Fig. 114. Cones of Atlantic Cedar.
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But in this country the boughs usually in-

cline sharply upwards, and the main stem

remains erect to its ver\^ tip. The home of

the tree is on the Atlas Mountains in North

Africa.

: The Deodar (C. Lihani, var. Deodara) has

the longest and lightest-coloured needles

(Fig. III). The boughs are usually

more horizontal than in the Atlantic

Cedar ; and the branches differ from those

of both other forms in that their ends droop,

as do the J'oung little twigs. The Deodar

differs from the .\tlantic Cedar also in its

sensitiveness to frost and (at Kew) in the

date at which its buds sprout. The Deodar

is the Himalaj'an Cedar.

It will be noted that the three kinds of

Cedar are naturally restricted to moun-

tains, and that each kind is confined to its

own narrow area of distribution. If they

be regarded as belonging to one species

they provide an admirable example of a

single species with a discontinuous geo-

graphical distribution, since it occurs only

on mountains separated by vast stretches

of coimtry. Some time in the distant past

the common ancestor of the three occupied

a continuous area on plains in the Northern

Hemisphere, but stress of competition and

climate have driven its descendants to their

separate highland homes, where they have

acquired slight differences.

AH three kinds of Cedar show their own

varieties as regards length and colour of

needles, and pattern of growth.

Column-shaped and weeping forms are

met with, as are cultivated varieties with

light-green, bluish-white, or e\-en variegated

foliage.

[In various books it is stated that the

cones of the Deodar are smooth, and not

hollowed at the top ; while those of the

other two are stated to be slightly hair}^

and depressed at the top. Furthermore,

the Atlantic Cedar is described as having

the smallest cones. But these distinctions

can hardly be upheld, though they ma}'

indicate tendencies.]

ABIES PECTINATA (D.C.).—Common Silver Fir \Pinacea:\

Distinctive

Features.

The Silver Fir differs from Pines, Cedars,

and. Larches in having all its evergreen

needles solitary and arranged

in distinct spirals, and none

of them in dense tufts. The

needles are flattened and have two white

lines on the lower face ; and on the hori-

zontal branches their stalks twist and

cause them to form apparently two ranks

of leaves with the under surfaces facing the

ground. When the leaf falls its scar is flat

or concave (contrast the Spruce). The ripe

cone is erect, and its scales fall off separ-

ately, releasing the winged seeds and leav-

ing behind the upright bare axis (contrast

the Pines, Larch, Spruce, and Douglas Fir).

Finally, the bark remains smooth for a long

Dimensions

time, and is usually light in colour, while

the main branches are arranged in false

whorls.

The height attained is great—sometimes

as much as 150 feet (or rarely 200 feet), and

the thickness of the trunk sLx

feet (or even nearty double that).
diiu r-uriii. Q^ ^^ straight, tail trunk the

boughs are arranged in false whorls ; they

remain attached for a long time, and in the

open may extend almost to the ground,

as the crown changes from a pyramidal

to a cylindrical shape, which it retains

\er3' late. The retention of the branches

agrees with the character of the Silver Fir

as a tree capable of enduring much shade.

WTien it has attained full height the Silver
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F'ig. 117.- Bark of Silver Fir.

Fir produces at the summit a collection of

branches which together form a large nest-

like complex, in the centre of which the end

of the main stem is concealed. (This is

already denoted in the tree represented in

Fig. 120.) On the boughs the branches

and branchlets are arranged in a horizontal

plane, so that the tier-like disposition of

the boughs is very evident.

The bark remains smooth for from fifty

to one himdred j^ears ; this again

suggests the shade-bearing character

of the tree. The colour of the bark varies.

Bark.

but is often light, because it is incrusted

by certain lichens. On the smooth surface

of the stems three sets of markings are

\isible : elevations caused by resin-bladders,

raised circular scars due to lenticels, and

leaf-scars. E\entually the bark becomes

di\ided by longitudinal and trans\-erse

cracks, and produces thin scales (Fig. 117).

The needles are flattened, with a shght

keel, half to one inch in length, and

possess a short stalk, which expands be-

low into a disc. The leaf-tip varies from

a single sharp point to an indentation
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Fig. 1 1 8.—Branches of Silver Fir, seen from above and
from below.

(Figs. 118-9). The needles are solitary and

spirally arranged ; on erect stems they are

disposed equally round the axis

;

Needles. .

but on the horizontal stems their

stalks twist and cause them to be arranged

in double comb-like pattern on the shaded

branches (Fig. 118), and to be inclined up-

wards on the more exposed branches in the

crown, where they are also thicker and have

broader white bands (Figs. 119, 122, 124).

On the branch there is a remarkable differ-

ence in the sizes of the leaves, those on the

upper face being shorter than those on the

lower face, where they may be twice as long

(Fig. 118). The upper face of the needle is

of a rather dark green, but the lower face

has two long, white stripes of wax that in-

dicate the distribution of the stomata. The

needles are long-lived, usually remaining at-

tached for eight or ten years (or even

fifteen), so that the Silver Fir may cast a

relatively deep shade. This longevity of

the needles is yet another sign of the shade-

enduring quality of the Silver Fir. The

fallen needles leave flat, or even concave,

circular scars (Fig. 121), so that the smooth

twigs contrast sharply with the very rough

ones of the Spruce.

In its general scheme of production of the

long-shoots the Silver Fir agrees with the

Fig. 119.— Exposed Branch, with
Resting-buds, of Silver Fir.



Fig. I20.—COMMON SILVER MR— 4fl/£i PbL n\Al A.
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Fig. 121.

Stem of Silver

Fir showing
Leaf=scars.

Scots Pine. At the end of

each season's growth the

stem produces
Branching.

,

a terminal

bud, and, close to this, two

or more marked lateral

buds arranged in a false

whorl (Fig. 119). In the

following year the latter

buds grow out to pro-

duce the long-shoots. On
the horizontal branches

these la-

teral buds,

often two

in num-
ber, are

mainly on

the flanks,

so that the

branching is in one plane. But, in addition to its tip

the buds behaving in this manner, there are or mid-

others lower down the year's-shoot in the die (Fig.

axils of some of the needles. These grow

out into much more slender dwarf-shoots

(whose leaves, however, are not tufted).

The dwarf-shoots maj^ develop subsequently flowers

into long-shoots, especially when the tree are at the

is well illuminated. There are still other s a m c

resting-buds that remain inactive for years height up

and provide for future emergencies ; indeed, the tree

all the different kinds of buds, lateral or or lower

terminal, can remain for years in a quiescent d o w n
,

condition. When the main terminal bud and ap-

is injured, several of the topmost lateral pear

buds develop into erect shoots, or one alone

may behave thus, and in this way replace

the missing " leader."

The resting-buds (Fig. 119), which are

not resinous on the outside, open simply by

the scales gaping asunder and re-

maining attached ; whereas in the

Spruce the scales break at their bases and,

glued together by resLn, are lifted aloft by

the developing needles.

The tree does not commence to flower

until it has reached an age of thirty years

in the open, or of sixty

to eighty in
Flowering.

, -r u
forest. 1 h e

male and female flowers

occur on the same tree,

but on different twigs, and

open in April or ilay.

The erect light - green

female flowers occur as

dwarf-
Arrangement , ,

, ^, shoots on
of Flowers.

the upper

face of twigs high up the

crown. They are situated

on the shoot formed dur-

ing the previous 3-ear, near

Female Flowers and Sprouting
Buds of Silver Fir.

122). The

y e 1 1 o w
male
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crowded together near the base of the

previous year's-shoot, but are mainly on

its under side, or at least lie under

the leaves (Fig. 123). This arrangement

maJ' serve to protect the pollen from rain.

Thus the open

flowers are on

stems one year

older than in the

case of the Scots

Pine. But there

is one feature

common to both

kinds of trees,

namely, that the

male flowers are

near the base

and the female

nearer the tip

of the year's-

shoot.

The yellow
male flower

(Fig.

123)
maybe

an inch or less

in length, and

is stuTounded at

its base by a

rosette of httle

brown scales
which remain

attached Uke a

cup even after

the flower has

fallen. The

structure of the

flower is much
like that of the Pine, but the numerous

club-like anthers burst open trans\-ersely.

The slender, graceful female flower (Fig.

122) assumes the form of a hght-green erect

cone more than two inches long.

It agrees in main structure with

that of the Pine, but the carpel-

lary (bract) scales are larger them the entirely

concealed seed-bearing (placental) scales.

Each carpellary scale is prolonged into a

tail-like awn, while each seed-bearing scale

has two ovules on the upper face of its base.

Pollination takes place much as in the

Pine. The pollen

is produced in

Male
Flower.

enor-
mous

Cones.

Fig. 124.—Closed Ripe Cones of Silver Fir

Female
Flower.

Pollin-

ation.
q u a n -

titles, so that

near forests of

Silver Fir it

may be carried

down with the

rain and give

rise to the phe-

nomenon of

yellow " sulphur-

rain." Each
grain is buoyed

up by two
air-bladders.

After pollin-

ation the female

cone grows ra-

pidly, be-

comes a

mature fruit,

and sheds its

seeds even be-

fore the winter

i^f the same year.

It remains erect,

and as both

kinds of scales

enlarge and
cause the cone

to become
"closed," thev change in tint from green

to browTi. The ripe cone is cylindrical or

narrowed above, v^-ith a blunt apex ; it

varies in length from three to seven or

even more inches, and in thickness from

one and a quarter to two inches (Fig.

124). The thin seed-bearing scales are some-

what woodv, but devoid of any apophysis

;
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Qermination.

Fig. 125. Cones of Silver Fir showing Cone=scales

commencing to fall, also completely shed.

while projecting between them are usual!}'

the awned ends of the still thinner membran-

ous carpeUary scales. Soon after ripening,

in September or October, and especially after

the first frost, the scales loosen and fall off

separately, carrying with them the winged

seeds (Figs. 125-6) ; while the erect, bare,

woody axis of the cone (Fig. 125) may remain

on the tree for years.

The seed is somewhat large, irregular, and

possessed of a firmly attached wing (Fig. 65,

6). Its embryo is surrounded witli food-

material (endosperm).

When it germinates the seedling lifts

above the ground usually five (four to si.x)

narrf)W cotyledons, whidi are succeeded by a

whorl of five short primary needles.

The lea\'es produced in the second

year are spirally ar-

ranged, and gradually

pass over into ordinary needles. The
first branch is emitted in the third

or fourth year. The young tree

reflects its shade-enduring quality

in its slow rate of growth in height.

This introduced tree has a greater

power than any other conifer in this

country of bearing shade, and vies

with the Beech in this respect. In

fact, the Common Silver Fir and the

Beech often battle with one another

on hill-sides.

f-ig. 126 .—Cone of 5ilver Fir with Cone-

scales half-fallen.
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PICEA EXCELSA (/,/.).—Common- SPRuri- (Pinacac)

The Spruce, like the Silver Fir, has all its

needles solitary and spirally arranged, and

is thus distinguished from Pines,
Distinctive

(-gdars, and Larches, which have

tufted needles. But the Spruce

differs from the Silver Fir in that its fallen

needles leave behind them prominent pro-

jections which cause the bare twig to be

like a very coarse file (Fig. 130). In addi-

tion, Picca excelsa differs from Abies pcc-

tinata in that its needles are not flat, but

four-sided, with white markings on all four

faces. Its pendulous, long cone, with per-

sistent scales, is somewhat like that of a

Weymouth Pine, but is devoid of apophyses,

and contrasts sharply with the Silver Fir's

erect cone, whose scales fall off separately.

The root-system has no deep main root,

but consists chiefly of far-stretching hori-

zontal roots which send finer ones deeper

into the soil. Thus the Spruce can grow

on shallow, rocky soil if there be sufficient

moisture, but cannot live on dry, sand\'

soil.

Its straight trunk attains a height of 150 or

even 180 feet, and a thickness of from three

to six feet. One marked feature

is the great vigour of the mainUimensions

and Form.
stem, which even when at its full

height does not allow itself to be overtopped

b\^ the adjoining branches, so that' the

Spruce forms at its top no nest-like clump

of branches similar to that of the Silver

Fir. Yet if the end of the main stem be

destroyed, the buds or younger branches

near it grow upwards, and thus produce

one or more leading shoots. The relatively

weak boughs are arranged regularly in

false whorls ; the}^ either slope gently down-

wards, are horizontal, or inchne upwards
;

and these three poses may often be seen

succeeding one another up the trimk, but the

young terminal parts curve upwards. The

Bark.

boughs remain attached for a considerable

time, even when dead, so that, especially in

the open, the tree is deeply branched, and

has a long, rather narrow, pyramidal crown.

The duration of the branches suggests what

is the fact ; namely, that the Spruce can

well endure shade. On the boughs the

branches and branchlets incline or even

droop downvs'ards, and not only add to the

characteristic habit of the tree, but also

provide full shade.

The bark, which sooner or later acquires

a reddish-grej^ tinge, remains very smooth

up to the age of twenty years ; and

even for a further period of

twenty or thirty years it is relatively

smooth, showing only thin scales, which

thereafter give way to coarser ones (Fig.

127). But, again in conformity with its

shade-enduring habit, the Spruce never

produces a thick, dead bark. And this in-

dependence of strong light is also reflected

in the slowness of the growth of the tree

durmg its first ten years of existence.

The green needles vary considerabl\- in

length, but are usually one-half to one inch

long, and terminate in hard
Needles.

yellow points. They are always

four-side 1, but ma}^ be somewhat flattened

vertically or laterally ; on the four faces

are lines of stomata whose presence is re-

\-ealed by minute white dots of wax. Traced

downward, each needle has a stalk which

continues into the projecting peg-Uke tip

of the leaf-cushion, which in turn is prolonged

downwards along the stem into a narrow

ridge ; so that the rind of the twig seems

to be partly constituted of numerous leaf-

cushions separated by narrow furrows (Fig.

130). The needles, when dried either on the

tree or on a plucked twig, easily fall off,

and thus leave the bare twig beset with

sharp little pegs (Fig. 130). Yet ordinarily
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^ *-^
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s

Fig. 127.— Bark of Spruce.

the needles live on the tree for eight to nine

(or even twelve) years, and thus emphasise

the shade-bearing capacity of the Spruce.

The needles are solitary, and spirally

arranged, but the clue to their precise pose

is to be found in the occurrence of the

stomata on their four faces. The Silver Fir

has flat needles with stomata only on the

lower face, so that it arranges its needles

horizontally by flat branching and appro-

priate twisting. The Spruce requires other

devices. On \'crtical shoots the needles pre-

serve their obvious spiral disposition, and

are inclined upwards (Fig. 129) ; on well-

lighted twigs that are inclined or horizontal

they curve from the lower face and are

directed obliquely upwards (Fig. 131) ; but

on horizontal shaded branches they bend

so as to be aggregated towards the upper

face of the branch, thus forming half a

cylinder (though not showing the clear,

comb-like arrangement of the Silver Fir), with

the needles truly belonging to the upper face

distincti}' shorter tlian tlic others (Fig. 132).



Fig. 128.—COMMON SPRUCE—P/C£/l EXCELSA.
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Branching.

The Spruce agrees

with the Silver Fir

in its

general
scheme of branching.

Each season the twig

produces at its end a

terminal resting-bud,

and close beneath

it a false whorl of

lateral resting-buds
;

lower down, near the

middle of the year's-

shoot, are about sLx

irregularly - arranged

buds in the axils of

some needles ; but the

lowest portion of the

year's-shoot bears no

buds (Fig. 129). In

the following year the

terminal bud and most

of the lateral buds

close to it grow out

to long-shoots (thus

producing a false whorl), while some of

the lower buds develop into shorter dwarf-

shoots, and the remaining buds continue

to rest. In later years the dwarf-shoots

may, if called upon, develop vigorously

into long-shoots, the dormant buds may
shoot forth, and even in the axils of

the lower leaves on the year's-shoot there

may subsequently arise " secondary " buds

that enable the Spruce to replace buds or

branches destroyed by hostile agencies. On
shaded branches the lateral shoots spruig

from the flanks, but there does not arise a

regular flat system of branches as in the

Silver Fir, because the branchlets and twigs

incline or droop downwards. On well-lighted

branches ramifications also occur on the

upper and lower faces.

The conical resting-buds (Fig. 129) are

clothed with membranous yellow-brown

scales, and are not externally coated with

resin. When the bud opens, its upper

Fig. I2Q.— Foliaged
Twig and Resting.

buds of Spruce.

Flowering.

and middle scales break off at their bases

and, glued together, they are lifted aloft by

„ . the emerging needles, over which
Buds. , f

they form a protective cap (contrast

the Sil\-er Fir) ; whereas the basal scales re-

main attached for a long time. One interest-

ing point in the behaviour of the buds is

that the lateral ones sprout earlier in the

season than do the terminal ones ; the re-

sult is that late frosts may kill all the young

lateral twigs, but leave the more tardy,

still protected, terminal bud uninjured.

The Spruce commences to produce flowers

at an age of thirty or forty years in the

open, but not before seventy

years in dense forest
;
yet on

poor, sun-bathed situations stunted trees

may bear female flowers in their fifteenth

year of existence, but the resultant seeds

are mostly sterile. The flowers open in

April or May, just when the young needles

are emerging, and when, too, the chief fall

of the old needles is setting in. Both male

and female flowers may be

on the same twig, but the

latter occur more abund-

antly on the higher
branches. The flowers are

already recognisable in the

season before they open,

the female ones as terminal

buds and the male flowers

chiefly as lateral buds pro-

duced during that season.

Hence, when they open, the

flowers are attached to twigs

formed during the immedi-

ately preceding season.

The male flowers (Fig. 131,

S) before opening are pretty,

red buds, reminding one of

strawberries. Whether they

point downwards or not, as

their axes elongate they

bend upwards and may be-

come perfectly erect ; and

as the pollen becomes \'isibk'
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tlieir red is flecked with yellow.

In general structure each agrees

with the male flower of the Pine,

the red colour being due to the

erect connective - crests of tlic

stamens. The pollen - grain has

two air-containing bladders, so that

the pollen may be carried in vast

quantities for miles, and cause the

phenomenon of " sulphur-rain."

The pretty, purple - red female

flowers are cones nearly two and a

half inches long (Fig. 131, $ ). In

design each is like that of the Pine,

with which it further agrees in that

the large scales are the seed-bearing

(placental) ones, while the small

concealed scales are the carpellary

(bract) scales (contrast the Silver

Fir). The oval seed-bearing scales

have their exposed terminal parts

sharply bent down and purple-red

in colour.

After pollination, which takes

place as in the Scots Pine, the cone

soon bends downwards,

its scales close together,

and it acquires a green or some-

times a purple-\-iolet tint. The
seed-bearing scales grow \-igorously,

but the carpellary scales remain

Cones.

m

Fig. 132,— Half-grown Cone of Spruce.

Fig. 131.—Male I'l and Female (; Flowers of Spruce.

insignificant. The cone is

ripe in the October of the

same j'ear, and is c\'lindrical,

its usual length being from

four to sLx inches, and its

thickness slightly over or

under one inch and a half.

Though somewhat like the

cone of a M'ej-mouth Pine in

general shape, and in the re-

lative thinness of its woody

scales, these latter differ in

ha^-ing no apophysis. The

lower and uppermost scales

of the cone are sterile, but

the middle ones (usually in the
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Seed.

F'g- 133. Ripe Cones of Spruce.

following spring) gape asunder and allow

the escape of the winged seeds. \\'ithin

a year the empty cone falls off as a whole,

with its scales still attached to it.

In general structure the winged seed agrees

with that of the Pine and Silver Fir.

And the germination closely re-

sembles tliat in the latter plant,

the cotyledons numbering from eight to

ten.

Thougli not a British tree, the Common
Spruce is extensively grown in Great Britain.

It naturally ranges from central

to northern Europe, going as

far north as Lapland, and extends into

Asia. In its northern stations the Spruce

belongs to the plains, whereas in southern

localities—in Switzerland, for instance—it is

a mountain tree. Though incapable of

existing on very dry soils, it can live in

soaking swamps. Not only is it found

growing in the open, but its great shade-

bearing capacity adapts it for its usual

Distribution.

life in tlie shade of forest. \Mth its wide

range of country and station, the Com-
mon Spruce displays exceeding variety of

shape and stature. Two extreme forms

may be briefly described. Far north the

Common Spruce assumes the shape of a

dense, low bush with a flat top extended

like a table ; the height of the tree is

determined by the depth of the snow in

winter, as all the twigs projecting above

the snow are dried up and kiUed by the icy

wind. The bush, nevertheless, has a main

stem, and its lower branches creep over the

surface of the soil, into which they send

numerous roots. But in its most extreme

form this tree recalls our own tiny Alpine

Willows, and is seen on the tundras of

Lapland. Here the Spruce-forest has dwin-

dled to form " meadow," over which one

can walk. The pygmy Spruces forming the

" meadow " have no main stem, but con-

sist of many prostrate branches creeping

among lichens and emitting roots at in-

tervals. The habit of giving off roots from

the branches is not confined to these stunted

forms of the Common Spruce ; for the taU

tree can trail its lower branches over the

ground, and these may give off from their

under surface roots, and from their upper

surface erect shoots which grow like indi-

\-idual trees, so that the whole plant

Fig. 134' Open Spruce Galls

(Stage II.).
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Fig. 135.— Still Closed Spruce Oalls Stage I.

resembles a " family " with the offspring

ranged round or near the parent trunk.

Characteristic cone-like galls (Figs. 135,

134) very frequently occur on the Common
Spruce. These are produced b\' a species

of Chermes (allied to " Green-fly "),

the larvce of which suck at a

Spruce-bud, causing its leaves to be de-

formed and to remain closely packed, so

that the analogy between these galls and

cones is close. The tiny larvse are concealed

in spaces between the gall-leaves, which

eventually gape asunder and permit the

escape of the winged insects (Fig. 134).

One species, Chermes viridis (Ratz.), spends

some of its generations on needles of the

Larch, so that it alternates between Spruce

and Larch, just as some parasitic worms pass

different stages of their lives in carnivorous

and herbivorous animals respectively, or as

certain parasitic fimgi require two host-

plants (saj' Grass and Barberry, or Ground-

sel and Scots Pine) to complete their Kfe-

histories.
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PSEUDOTSUGA DOUGLASII (G?;-;-.).—Douglas Fir {Pinacea)

The Douglas Fir has all its needles solitary Spruce. Most characteristic are the pen-

and spirally arranged. As in the Common dulous fruit - cones, which show narrow,

Silver Fir, the needles are flat and have two three - pronged, membranous (carpellary)

Fig. 136.— Bark of Douglas Fir.

white lines on the lower face ; but when scales projecting from between the persistent

they fall they leave behind them a scar on woody scales.

a distinctly prominent leaf-base, though The bark becomes rough, thick, and deeply

these projections are not so long as in the furrowed (Fig. 1,56). The stem frequently



Fig. 137.—DOUGLAS FIR—PSEUDOTSUGA DOVGLASII.
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Fig. 138. -Twig and Resting-buds of

Douglas Fir.

attains a height of from eighty to a hundred

feet and a thickness of two feet in England,

while in fa\-ourable

situations in its North

American
Dimensions ^^^^ ^^^
and Form. ^ ,Douglas
Fir towers up to 300

feet. The slender

boughs tend to be

arranged in false

whorls, but from the

intervals between
these there spring

many smaller
branches that ob-

scure the tiered

pattern of the rami-

fication on the main

stem. Grown in full

light, the young tree

often shows a loose,

p\Tamidal crown reaching nearly to the

ground (Fig. 137) ; but in shady forest

the tall tree usually has a long, bare bole

capped by a narrow crown. On the boughs

the branches largely arise from the flanks

and go to form a flat horizontal system,

from which the branchlets and young twigs

incline or hang downwards and impart a

Spruce-like pattern to the sprays.

The solitary, spirally-arranged needles are

flattened, and displaj' a white band of wax
on each side of the prominent

Needles*
midrib on the lower face (Figs. 61,

142). They are short-stalked, from three-

quarters of an inch to one inch and a quarter

in length, and spread out weU from the stem.

On shaded branches they twist and arrange

themselves in a double comb-like manner

with the stomata (and white lines) facing

the ground ; and the needles springmg from

the upper face of the twig are shorter

than the others. But on erect shoots the

needles are arranged all round the stem,

while on weU-lighted inclined branches the}'

approximate to this disposition. Though

relati\elv delicate in texture, the needles

usualU' li\e for eight years, ^^^len they

Opening Kuds of Douglas Fir.
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Branchins-

be-

are shed they leave behind

them tiny {)eg-like eminences

(Fig. 140), so that the bare

twig is, as regards roughness

of surface, intermediate be-

tween those of the Silver

Fir and the Spruce.

The mode in which the

buds behave (Fig. 139), and

the resultant

scheme of

branching, are on lines so

similar to those in the Spruce

that readers are referred to

the description of that tree

(on page 104) ; but in the

Douglas Fir dwarf - shoots

more frequently develop into

long-shoots, which are thus

inserted at inter\-als

tween the successive

false whorls of stiU

larger branches.

Leaf-scars. The glossy, chestnut-

coloured resting-buds

are narrow, taper to a fine point, and

show no resin on the outside. The

terminal one is considerably

larger than the lateral ones

close beneath it (Fig. 138).

The tree produces flowers, if not

before, at the age of twenty-five years.

These open in April to ^lay,

at the same time as the

foliage-buds are sprouting, and are

arranged much as in the Spruce,

save that the female flowers ma}^ be

abundant also on lower parts of the

crown. Both kinds of flowers are soli-

tary and inserted on twigs produced

in the previous year : the red-flecked

female flower arises from the terminal

bud, or from one of the lateral buds

near this ; while the orange-red male

flowers are grouped in larger numbers

near the middle of the vear's-shoot

(Fig. 141).

Male
Flower

Buds.

Flowering.

The cylindrical male flowers in general

structure agree with those of tlie conifers

previously described : the con-

nective-crest of each anther ends

in a short, narrow, peg-like process.

The pollen-grains have no air-bladders to

aid their flotation in the air. This is per-

haps to be associated with the fact that

the female flowers often occur low down the

tree as well as high up.

The cone-Uke female flower (Fig. 142)

agrees in general construction with the types

previously described, but owes its

Female peculiar appearance to the long,
Flower.

j^^^^g^^.^ three-pronged, carpellary

(bract) scales, which greatly exceed in

length the little, concealed, seed-bearing

(placental) scales that bear two ovules

each. It is interesting to note at the

base of each cone the series of leaves

Fig. 141— IVlale Flowers of Douglas Fir.
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Fig. 142.—Female Flower of Douglas Fir.

transitional between narrow necdle-lil^e green leaves and

the green three-pronged scales.

The pollen conveyed by wind to the cre\uces of the

female cone rolls down, and reaches the ovules. The

fruit gradually bends over and ripens in the same year,

its seed-bearing scales growing vigorously, and the thin

three-pronged carpellary scales more than keeping pace

with them.

The light-coloured ripe cone is from two to fovu" and

a half inches in length, and is shaped like a long,

narrow egg (Fig. 143). In the autumn of the

same 3'ear the persistent cone-scales gape

asunder and allow the winged triangular seeds to fall

out of the pendulous fruits, though the empty cone is

not detached until after winter.

The seed includes food-material (endosperm) and

an embryo which possesses from five to twelve narrow

cotyledons.

Among the several \aiieties of P. Donglasii, one has

larger cones with bract-scales that project to a less extent.

and leaves tinged

with greyish - blue ;

this form is often

regarded as a separate

species, P. macrocarpa.

In another form the

needles are very

glossy, though pure

green.

[Tsnga (Hemlock

Spruce) has little

cones like those of

the Spruce, but in

the species more com-

monly cultivated in

this country the

needles resemble in

type and arrangement

those of the Common
Silver Fir.]

t^ig. 143. —Cone of Douglas Fir.
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TAXODIUM DISTICHUM (A'/W/.).—:\Iarsii Cvprkss {Piuacccc)

The Marsli Cypress is (witli the exception

of Pseudolayix, whicl: is rarely seen in this

country) the tree most like a Larch in general

of the cones and of numerous hanging twigs

that characterise the latter tree.

Taxodhwi, though not very commonly

Bark of Marsh Cypress.

appearance, for it has soft, light green,

deciduous needles, a tapering straight trunk,

and somewhat irregularly-arranged slender

boughs ; but it can instantly be distin-

guished from the Common Larch bv its lack

met with in England, is described here

because of two interesting

features—the habit of annually

shedding its foliage, and the

production of remarkable respiratory roots

Distinctive

Features.



Fig. 145.-MARSH CYPRESS—TAXODIUM DISTICtlVM : WINTER.



Fig. 146.—MARSH CYPRESS—TAXODIUM DISTICHUM : SUMMER.
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The significance of the

latter becomes clear when

it is remembered that the

natural home of the tree

lies in swamps and wet

places in the United States.

In such soaking soil there

is difficulty in providing the

roots with the necessary

supply of air ; and to meet

this danger of suffocation the

]\Iarsh Cypress, like certain

trees in mangrove swamps,

sends up into the air erect,

" knee-like " roots, whose

peculiar structure adapts

them for absorbing oxygen

from the air, and conducting

it to the long, shallow roots

that run horizontally in the

mud. The " knee-roots
"

/(Figs. 9, 149), which maj^

be a yard or more in height,

are not always present, pro-

bably being absent espe-

cially when the soil is not

very wet. But this ar-

rangement for providing

the subterranean roots with

air is perhaps supplemented

by a peculiar structural

feature in the stem which

is about to be described.

The tall trunk tapers often to a height of

150 feet. Its buttressed base (Figs. 145-6)

is frequently very thick, some-

times twelve feet in diameter,

though more commonly less than

half this. The base of the trunk is hollow, and

perhaps acts as an air-reservoir upon which

the roots can draw for supplies of oxygen.

The reddish bark is furrowed (Fig. 144). The
relatively slender boughs incline upwards

to a greater degree than in the Larch.

The tree has two kinds of shoots—long-

shoots, which persist for years, and foliaged

dwarfs-hoots, which are shed in the autumn

Fig. M7-
Twig of Marsh

Cypress in

Winter.

Trunk and

Bark.

of each year. The soft, flat, light green

needles are shaped somewhat like those

of the Yew (Taxus), hence the name Taxo-

dium. Upon the erect long-shoots
Shoots.

,

^
, ,, ° , ,

they are arranged all round the

stem in a spiral, and often are directed

more or less parallel to the stem. But on

the dwarf-shoots the spirally arranged leaves

are posed in a double comb-like fashion

along the two flanks of the stem and ar-

ranged in a horizontal plane, so that they

resemble compound leaves (Fig. 148). And
this likeness is increased by their behaviour,

for in autumn they are bodily shed with their

burden of warm-brown dead needles. Thus

the Marsh Cypress, or, as the Americans

style it, the " Bald Cypress " sheds not its

leaves alone, but its foliaged branchlets.

The scaly resting-buds are extremely

small and rounded (Fig. 147).

As flowers, fruit, seeds, and seedlings will

be available to verv few of our readers, it

Fig. m8. Foliaged Shoots of Marsh Cypress.
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will suffice to say that male and

female flowers may occur on the

same tree, the former being grouped

into slender, branched inflorescences,

and the latter giving rise to globular

woody cone-fruits which recall those

of true C\^resses.

[That the knee-roots of Taxodium

ser\-e to supply oxygen to roots

lying in the mud is suggested by

three sets of facts. First, analogous

roots on trees occur onh' in con-

nection with species growing on

mud ; for instance, in mangrove-

swamps some kinds of trees have

knee-roots, or serpentine roots that

dip in and out of the mud ; other

kinds send up erect asparagus-like

rootlets which project into the air.

Secondly, such roots, in place of

being coated with an envelope of

cork, are clothed with a rind that

has numerous openings by which air

can pass into the air-containing rind

and thence to the roots in the water-

logged soil. Tliirdl}-, experiments

have proved that these roots do

absorb oxj'gen and exhale carbonic

acid in large quantities.]
Fig. 149.— Knee=roots of .Marsh Cypress.

SEQUOIA GIGANTEA {Liiid. d Gonf.^—Wellixgtoxia '^Pinacece)

This tree is recognisable by its character-

istic leaves, bark, and cones ; but detailed

description of these is given below.

The mighty stem attains a stature onh-

exceeded by the gigantic Austrahan Gum-
trees, and perhaps ri\-aUed by

some less-kno\\-n ilalayan trees.

The trunk may be 320 feet or

more in height, and thirty-fi%-e feet in thick-

ness. It is powerfully buttressed at the

base and fluted higher up. The crown of

the j-oung tree is pyramidal, and in the

open may extend down to the ground

(Fig. 151). One of the most striking char-

Dimensions

and Form.

acteristics of the full-grown tree, which has

a more irregular crowTi, is the remarkable

disproportion between the great length of

the towering trunk and the shortness of

the thick horizontal branches composing the

crown, below which there may be a bare

branchless bole 150 to 200 feet in length.

The reddish-brown bark (Fig. 150) is

rough and often extremely thick, and peels

in string^' bands.

The leaves are spirally arranged. Each

is shaped like a narrow, shallow,

but pointed, boat \\-ith a prom-

inent keel on the lower face ; and it is
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prolonged downwards into a ridge running

along the stem, so that the latter presents the

appearance of being completely concealed

by leaves. Some of the leaves are whoUy

pressed close against the stem, but others

have their sharp ends spreading out* (Fig.

* The tree that is cultivated in this country and

has shoots most similar to these is Cryptomeria

japoiiica, which is distinguished by the much greater

length of its somewhat curved needles, the serpen-

tine bend of its boughs, the larger number of male

flowers near the twig-ends, and the conspicuous little

spines and hooks on its cone-fruits.

152). Dots of white wa.x on the upper

and lower faces of the leaves mark the

positions of the stomata.

The small resting-bud is " naked "—that

is to say, it is invested by little foliage-

leaves and not by scales.

The male and female flowers, which

occur on the same individual, are minute

and solitary. When open in

springtime they are seen to be

attached to the summit of shoots produced

in the previous year.

i

Flowering.

Hig. 150.—Bark of Wellingtonia.



Fig. 151. VVELLINQTONIA—S£(?t;OM GIGANTEA.
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Fig. 152.— Shoot of Wellingtonia.

The male flowers are single, or

there may be two or three close

together (Fig. 154 ^ ). The cone-like

flower has at its base a rosette of

bracts, and bears on its axis a

number of spirally-arranged stamens,

each of which shows beneath its

distinct connective - crest a cluster

of from two to five pollen-sacs.

I*
The terminal female flower (Fig.

154 $ ) is preceded on the stem b}^ a

number of short bracts. Its spirally-

arranged carpel-scales give no clear

evidence of any double nature. To
every scale there is attached a

double row of from two to fl\L-

ovules.

After pollination, by the agenc\'

of wind, the cone does not ripen

until the second season.

Nevertheless, when ma-
ture, the oval fruit is relatively

small, from two to three and a half

inches in length and one and a half to

two and a quarter inches in width

(Fig. 153). Each woody cone-scale

is broadened at its thick sliield-jike

Cones.

end, and marked in the centre of

its exposed face by a pit, and also

sometimes by a distinct prickle ; it

bears from four to nine winged seeds.

These drop out from the pendulous

cones when the firmly-fixed scales

gape apart.

Judging by the somewhat unsafe

evidence of thickness of trunk and

number of " annual " rings of wood,

it has been estimated that this tree

attains an age exceeding two thou-

sand years ; and it will be safe to

assume that Sequoia gigantea can

live for at least a thousand years.

The genus Sequoia, though it was

widely distributed in past geologic

ages, is represented now merely

by two species, S. gigantea and 5.

semfervirens, both of which are

Fig- I53-— Ripe Cones of Wellingtonia,
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154.—Male c) and Female i Flowers of \\ellingtonia.

naturally confined to mountain districts of

California.

Sequoia sempervirens (Red Wood Tree) at-

tains similar colossal dimensions, and has

similar flowers and fruits, but its foliage

assumes the form of flat needles which twist

themselves into two comb-Uke series on the

flanks of the horizontal twigs and give to these

a Yew-like appearance. The leaves very dis-

tinctly show a gradual increase and decrease

in length when traced from the base to the

tip of each year's-shoot. The resting-buds

show a few true scales on their exterior.
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ARAUCARIA IMBRICATA (F^rr.).—Monkey-Puzzle Tree {Pinacca-)

This tree is rendered unmistakable by its

unique habit, as the boughs stand out in

false whorls at right angles to the main

features of the tree are easily seen, only
few words will be dev^oted to this striking

tree.

155.— Hark of Monkey.Puzzle.

Stem, and the broad-based, sharp-pointed

leaves are arranged in close spirals so as to

conceal the stems.

As the flowers are not abundantly a\-ail-

able for examination, and as the main

In this country the tree, grown in the

open, may often be seen to retain its more

or less horizontal serpentine branches right

down to the ground (Fig. 156) ; but in its

Chilian home, where the Monkey-Puzzlc tree



Fig. 156. -MONKEY-PUZZLE TREE-ARAUCARIA IMBRICATA.
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forms forests, the crowTi of the full-grown tree

is limited to the upper part of the trunk.

The thick leaves remain H\Tng and attached

for many years, and completely ensheath

the stem in spiny armour (Figs. 59, 60).

The resting-buds are devoid of scales.

The uncommonly large male and female

flowers are usually on different individuals,

and show very pointed spirall\'-
owers.

arranged stamens or carpels.

The male cones are the narrower (Fig. 60),

and include many stamens, each of which

possesses from eight to fifteen slender pollen-

sacs. The egg-shaped female flower (Fig. 59)

shows many scales, which bear only one

o^•ule on the upper face of each, and are

apparently not double. (The only possible

trace of the double nature of the cone-scale

in the genus Araucaria is provided by a

minute membranous outgrowth on its upper

face, situated higher up than the o\'ule.)

\Mien the fruit is ripe the winged cone-

scales fall separately and hold the seeds

firmly attached to them.
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CUPRESSINE/E.—Cyi-ress and Juniper Group (Pinaccce)

With the Cj'presses and Junipers we come
to a group of conifers contrasting with all

the types previously described, as their

foliage and floral leaves are arranged, not

in spirals, but in true whorls. A number of

trees and shrubs belonging to this group

have characteristic twigs, as these are

covered with little scale-like green leaves

that are closely pressed against the stem

(Fig. 157). To distinguish among all the

species with this cypress-like foliage re-

quires experience, and often the use of a

microscope ; but the fruits at once allow

us to range them into two sub-
Fruit. °

groups. In the Juniper the fruit

is fleshy and berry-like (Fig. 168), but in the

Cypress sub-group (including Cypress and

Arbor-Vitae trees) it is a scaly cone (Fig.

159). Another confusing feature is due to

the fact that both Junipers and Cj^presses

may have spreading narrow leaves in addi-

tion to those already described ; in such

cases, on the spreadmg leaves the white

Leaves.

wax is confined to the upper face in the

Juniper, but occurs on the lower face in

the Cypresses. The spreading

foliage is particularly apt to

occur in ju\'enile stages or on \-igorous

shoots ; but it, and no other kind, occurs on

the Common Juniper throughout the whole

life of the tree.

In the Cypress sub-group the leaves are

nearly always opposite, with the successive

pairs standing at right angles to each other,

and the buds are scaleless. This sub-group

may again be distinguished into two sec-

. tions according to the fruits :

(i.) Cypresses have a rounded

fruit, whose cone-scales merely touch at the

edges, but do not overlap, and are shaped

somewhat like thick-headed hob-nails or

wedges (Figs. 159, 164). (ii.) The species

belonging to the Arbor-Vitse {Thuya) section

have more elongated fruits, whose scales

overlap at their margins and are of ordinary

shape, and not nail-shaped (Fig. 165).

CHAM^CYPARIS LAWSONIANA (Prt/-/.).— Lawson's Cypress {Pinacccr)

This tree is a native of North America,

where its main stem attains a height of

200 feet and a diameter of 12 feet, and

acquires red-brown, thick, furrowed bark.

In this country it is seen as a much smaller

tree with the lanky end of its stem droop-

ing to one side, its pyramidal crown often

extending down to the ground in open

places, but with the branching in the higher

parts of the tree looser than below (Fig.

158). The horizontal or drooping boughs

are repeatedly branched in a horizontal

plane, as the side-shoots spring from the

flanks of the successive generations of

branches.

Branches

and Leaves.

The leafy branches forming these flat

systems are themselves flattened from above

do,\aiwards, and are paler in

coloiu' on the under surface.

The scale-like green leaves are

closely pressed against the stem, and overlap

regularly ; being opposite, with the successive

pairs at right angles, they ranged in four

ranks. As the branches are flattened the

leaves are of two kinds ; those on the flanks

are narrow, more sharply curved round the

narrow edge of the stem, while those on

the upper and lower faces of the branch are

flatter and broader. Looking at the upper

or lower faces of the branches, and especially

m-
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F'?- '57>—Male [S^ and Female (?) Flowers of Lawson's Cypress.

of their younger shoots, we see that the

white wax gives rise to characteristic Y-, Y-,

or X-shaped markings (Fig. 157), because

the wax is most abundant along the Unes of

contact of the different leaves ; we also see

in the centre of each leaf an elongated,

translucent, resin-gland lying in a httle

furrow traversing the middle of the leaf.

Each leaf is continuous down the stem with

a ridge, so that the stem itself seems to be

visible only in the furrows between these

ridges, and the leaves are often described as

being " fused " with the stem. The inter-

nodes of the long slioots are longer than

those of the very numerous dwarf shoots

that build up the foliaged " spray," so that

they show the leaf-ridges distinctly. The
leaves remain attached for years, and, be-

fore being shed, become brown in tint and

woody in texture.

The resting-buds are "naked,"—that is to

say, devoid of scales.

Flowers.

The \'ery small male and female flowers

occur on the same individual, which may be

only twelve years old. They

open late in March or in April,

and terminate in twigs produced during the

preceding year. The two kinds are, how-

ever, ranged on different branches.

The male flowers (Fig. 157 $ ) are red,

owing to the colour of the young poUen-sacs.

The stamens are in opposed pairs, so that

they are ranged in four vertical ranks, as

may easily be seen by observing the greenish-

browni connective-crests. Each stamen is

short, and bears beneath the connective-

scale two or three pollen-sacs. The poUen

grains have no air-bladders.

The female flowers (Fig. 157 $ ) are bluish-

green or steel-blue, with patches of waxy
j'eUow. The short, broad scales are rela-

tively flat and pointed. Like the stamens

and leaves, they form four series, because

they are attached in opposite pairs. Each



Fig. 158.—LAWSON'S CYPRESS—CHAM/ECYPARIS LAWSONIANA.
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Fruit.

bears near its base a row of from two to

five fiask-Iike o\'xiles, which direct their

open mouths upwards.

PoUen is convej^ed to the female flowers

by the wind, but it is usuall\^ stated that

the scales do not guide the grains to the

o\Tiles. Yet if the scale be examined it will

be seen to be convex along the middle of

its inner (upper) face, and when the flowers

are erect this cushion-like swelling must help

to direct the grains to the ovules standing

on each side near its base. Manj^ of the

female flowers, however, are not erect.

After pollination, the cone grows and is

ripe b}' September or October, even open-

ing and shedding its seeds during

the same season. The spherical

fruit is only one-third of an inch in diameter,

and is partly incrusted with wax, which

gives to it a bluish-green tint before maturit\-,

and is visible as whitish " bloom "

on the red-brown ripe cone. Each

cone-scale is of a shape verj^ different

from its original flatfish scale-like

form ; for it is like an inverted

p\Tamid, with a thickened terminal

shield which is angled because of the

pressure of the contiguous shields.

The exposed face of each cone-

scale (that is, of the shield) shows

slightly above its centre, a pointed

scale-like projection or boss, the

point of which is the true original

tip of the scale. Each cone-scale

bears at its narrow base from two

to five flattened, winged seeds which

are shaped like tiny elm-fruits. The

seeds escape by the gaping open of

the persistent scales ; but the open

cones (Fig. 159) remain attached

until the following spring, when
they often stiU contain some seeds.

The seedling has tw^o narrow

cotyledons, and at first produces

whorls of spreading (" primary ")

leaves utterly different from the scale-

like leaves of the ordinary shoots.

[It is interesting to note that, in a number
of Cupressinese, this juvenile condition can

be artificially prolonged by means of cut-

tings, which may give rise to large bushes

with spreading needles in place of adpressed

green scales. Such persistently juvenile

forms, generally knowTi under the name of

Retinispora, consequently differ in their

appearance very widely from their natural

parents.]

This hardy American tree is widely cul-

tivated in gardens, and its garden varieties

show wonderful diversity of shape, size, and

colour. P3Tamidal, pUlar-like, spherical, flat-

topped, and weeping forms occur. These

vary in stature from tall trees to prostrate

shrubs ; while their tints may be green,

bluish-green, steel-blue, silver, white, yellow,

golden, or variegated combinations of

these.

Fig. 159. Open Cones of Lawson's Cypress.
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CUPRESSUS SEMPERVIRENS (L//;;/.).—Cypress (Pinacca)

This description of the Common Cypress crown reaches low down. The most famihar
will be mainly confined to pointing out dif- form is the pyramidal variety, in which the

ferences between it and Lawson's Cypress, crown is narrow and conical (and much
The tree in Mediterranean countries may like that of the familiar pyramidal Poplar)

I ig. lOo. Bark oi Luprcssus semperyirens.

attain a height of 150 feet ; but in this because the branches are nearly or quite

country it generally assumes the form of a upright ; but in the horizontal variety the

bush perhaps fifteen feet tall. The main branches are horizontal and produce an

stem is always relatively vigorous, and the utterly different wide pyramidal crown.

J
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Shoot of Cupressus sempervirens.

but becomes

Twigs and

Leaves.

Flowers.

The bark is thin,

furrowed lengthwise.

The twigs (Fig. i6i) are four-angled,

not flattened, and the leaves on the

flanks are like those on

the other two faces. The

scale-like green leaves

show no clear white waxy markings.

The flowers open in spring, and

may occur on a tree that is only

six years old ; the male

flowers (Fig. 162, ^ ) being

cylindrical and yellow, the female

(Fig. 162, ) brownish-green. Tliev

agree in structure and position with

those of Lawson's Cypress, but tlie

pollen-sacs are usually in fours,

and the o\-ules on each scale are

numerous.

After pollination the fruit pre-

sents the appearance of not ripening

until the following year,

so that in nearly all books

it is described as ripening in two

years. But the truth seems to be tliat

the fruit ripens either in the winter

after pollination or in tlic succeeding

spring, though it does not open until

the second autiunn. Thus, altliough

the maximum time required

for ripening appears to be

one year, the cones remain

closed and attached to the

tree for considerably longer

— so that two crops of

closed cones may be seen

on the tree. The spherical

or oval fruit (Fig. 164) is

much larger than in the

Lawson's Cypress, being
often the size of a small

walnut ; each woody scale

bears from eight to twenty

flattened seeds, which have

very small wings.

A tree liable to be mis-

taken for C. sempervirens is

Fruit.

Fig. 162. — Male (/) and Female (9) Flowers of

Cupressus sempervirens.



Fig. 1 63.-CYPRESS—Ct/P/?£SSt;S SEMPERVIRENS.
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Fig. 164.—Cone of Cypress.

C. macrocarpa. But the lea\-es of the

former are blunt at the tip, while

those of the latter are prolonged into

a sharp point.

Thuya

.

—A rhor- VitcB

There are some other coniferous

genera which have cypress-hke foliage

and flattened twigs, but possess fruit-

cones whose scales overlap and are

not nail-like nor inverted pyramidal.

These include Libocedrus, Thuyopsis

(with very broad flat twigs and

white markings), and the much more
common Thuya (Arbor-^'it^e). Thuya

can, then, be distinguished from the

Cypresses instantly by its cones ; but

it is divided into two sub-genera,

Biota and Euthuya. Biota has its

branches ramified repeatedly in a

vertical plane, so that the bush is

vertically stratified ; its cones (Fig.

165) have six large recurved horns,

and remain fleshy for a con-

siderable time ; moreover, its seeds

are wingless. Euthuya has its

branches repeatedly ramified in a

transverse plane so that it is

horizontally stratified ; its cones

(Fig. 165) have only tiny points

(no hooks) and become woody very

early ; and its flat seeds are winged.
Biota orientalis, a very cominon gar-

den shrub, has leaves that are green

throughout ; each leaf on the broad

face of the stem shows in the middle

of its outer face a furrow-like resin-

gland. In Thuya occidentalis, also com-
mon, the leaf is dark green on the

upper face and light green on the lower
;

moreover, the resin-gland in the centre

of the outer face of the broader leaves

is spherical and bulges out (see Fig. 165).

Fig. 165. Thuya occidentalis (above', and Thuya
(Biota) orientalis (below).
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JUNIPERUS COMMUNIS (/./;/«.).—Common Junii'ER {Pinacca.')

The Common Juniper is a shrub, less com-

monly a tree, recognisable by its narrow,

sharp-pointed leaves arranged in whorls

of three, with their upper faces white in the

middle ; also by its bluish-black berry-like

fruits, which are coated witii " bloom."

Juiiipenis commiinis occurs in two wild

forms—the ordinary variety and the dwarf

variety. We shall first describe the former,

and subsequent^ mention the points of

difference shown by the latter.

The Common Juniper is either a tree or a

shrub, occasionally from twenty to thirt\^ feet

in height, but much more com-
Dimensions 1 , , 1

and Form nionly only a quarter as much.

In the tree form the trunk,which

rarely exceeds one foot in diameter, soon

ceases to be distinct, so that the short, bare

bole is surmounted by a crown that is very

variable in form, as the branches may spread

out or ascend sharply. The shrub form is

equally diversified in shape ; indeed, high up

mountains or far north it dwindles to a pros-

trate, spreadmg pygmy. The Juniper owes

its habit to slow growth, early cessation of

predominance of the main stem, and to the

fact that the branches are emitted irregu-

larly from indifferent parts of the year's-

shoot.

The string}^ red-brown bark (Fig. 167),

clothing the coarsely-ribbed base of the

stem, flakes off in long papery strips.

The narrow evergreen leaves stand out

from the stem in whorls of three, and

the successive whorls are separ-

ate by distinct internodes. Each

leaf is awl-shaped in outline with a long,

hard, and sharp point, and has its concave

upper surface lined with white wax. (The

limitation of the white wax and the stomata

to the upper surface of the leaf enables us

at once to distinguish Junipers from juvenile

shoots or cuttings of Thuya or Cupressus

which may possess somewhat similar spread-

Leaves.

ing leaves.) The needle is jointed at the

base, but has no marked leaf-cushion. Tlie

j'oung leaf-bearing twigs show three angles

and three flat faces. The angles, wlien

traced up, are continuous with the tliree

leaves at a whorl. In the middle of each

flat face of the stem is a furrow which,

traced upwards, leads to the gap between

two leaves at a node.* As the leaves at

the successive nodes alternate, so likewise

do the angles and flat faces of the succes-

sive internodes. The leaves remain at-

tached for from five to seven years, and in

winter show change of tint.

The resting -buds are transitional be-

tween scaly and naked types ; for the

leaves towards the summit of the year's-

shoot decrease in size, so that those encas-

ing the resting -bud are relatively broad,

short, pointed, green leaves. Yet in the

following season a number of these leaves

can be seen to be brown and dead, although

much older foliage-leaves are still green and

living ; thus these annual leaves are transi-

tional between scales and foUage-leaves.

The Juniper has its male and female

flowers (with rare exceptions) on different

individuals. Both kinds of

flowers are initiated in autumn

in the axils of leaves near the middle

of the current year's-shoot, but they do

not open until the following spring (April

to June).

The httle yellow male flowers (Fig. 166, 7 )

* The leaves are usually described as not

being "decurrent," that is to say, as not being

prolonged as ridges down the stem, and are

contrasted with the "decurrent" leaves of some

other Junipers. But such a purely "descriptive"

account must not be taken as indicating any wide

difierence between the two contrasted t\-pes ; for,

if we imagine the furrows in the centres of the

three flat faces only a fraction of an inch deeper,

the leaves would be described as " decurrent

"

despite of the joint at the base of each.
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Fruit.

Male
Flower.

Fig. 166.—Male (i) and Female (v) Flowers of Juniper

are oblong, and consist of a few whorls

of stamens, arranged in threes like the

foliage-leaves. The stamen has

a distinct connective-scale and

bears from three to seven (usu-

ally three or four) rounded poUen-sacs,

except near the summit of the flower,

where the scales dwindle and pollen-sacs

decrease in number, until the topmost

stamens are represented solely by solitary

poUen-sacs attached directly to the stem.

The bud-hke little female flower (Fig.

166, $ ) shows several whorls of scale-like

leaves, but only the topmost

whorl of three is fertile. These

three little fleshy scales act as

carpels ; for directly above the gaps between

them stand three erect, projecting ovules,

which are close together and form the

summit of the flower.

The three carpels are united at their

Female
Flower,

bases by a ring-like ridge, which after

pollination grows vigorously and forms

a cup-like envelope round the

three fertilised ovules, which

also grow vigorously. The three car-

pels grow strongly on their inner

faces and, pushing back their real

tips, eventually grow completely over

the young seeds, which are thus

entirely closed in. The real tips of

the carpels are recognisable as three

little projections near the summit of

the " berry." Inside the " berry
"

the three ovules become three (or

one or two) separate seeds, which

are encased in hard, bony shells.

These changes require two seasons

after pollination to be completed.

The " berry " remains green and by

no means juicy during its first year,

and until the autumn of the second

year, when it becomes fleshy, blue-

black in colour, though covered with

wa.xy "bloom." The " berry," which

is now nearly rounded, and from

one-sixth to one-third of an inch in

diameter, may fall in winter or remain

attached for one or two years longer.

These fleshy fruits are adapted for dis-

persal inside animals. Hence while they are

unripe, being green in colour,

they do not attract notice, and

being disagreeable in flavour as well as lack-

ing in juiciness, they do not invite fruit-

eating animals. But when once the seeds

are ripe and protected by bony armour, the

blue-black colour advertises the fruits, while

their juicy nature and agreeable flavour

render them appetising. Several kinds of

birds peck the fruits and bolt tlie seeds,

which pass through their bodies uninjured,

and are thus disseminated.

The seedling has only two cotyledons.

The Common Juniper has an immense

area of distribution and occupies wonder-

fully diverse situations. It ranges from

Mediterranean countries, Persia, Afghan-

Dispersal.
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Distribution.

istan, and the Himalayas, up to northern

Siberia, Lapland, Scandinavia, Iceland, and

thence mto North America.

It ascends mountains going

up to nearly 8,000 feet in the Sierra

Nevada, and to decreasing altitudes as the

situation becomes more northern, until, in

Lapland, 680 feet registers its highest climb.

Its habitat varies equally. Usually it seems

to be at home in dry and sunny, open

situations on arid sand - dunes, rocks, or

heaths
;
yet it can grow in soaking moors

in the midst of bog-mosses. Nor does the

Juniper shun shady places, for it thrives

in moist forests near the coast, where fog

and rain are rife, or as undergrowth in

less humid Pine-woods and even shadier

Beech-woods. It lives on various soils,

calcareous or not, fertile or sterile. Thus

the bush resists alike scorching drouglit

and freezing cold, the fuU blaze of

sunlight or the comparative shade

of forest.

Its variety of home is reflected in

diversity of form, as it shows all

stages between a tree to a table-like

bush or a prostrate spreading shrub ;

while in cultivation it may have a

crowai that is columnar, pyramidal,

hemispherical, spherical, spreading,

prostrate, or " weeping."

Junipems communis var. nana

This Alpine and .\rctic variety is

a spreading shrub, inclined to be

prostrate, and never exceeding one

yard in height. Its needles differ from

those of the common form in being

pressed against the stem, and in being

shorter, blunter, and usually curved.

It is even more slow-growing than

the Common Juniper ; for instance,

the stem of one plant, tliough sixty

years old, had wood only about two-

fifths of an inch thick.

The Dwarf Juniper has a vcrj^ wide

and discontinuous distribution, being

found high up mountains in Europe,

Asia, North Africa, and North America

(even at 10,000 feet in the Swiss Alps),

and occurring far north on plains within

the Arctic zone.

Its very close relationship to the Common
Juniper is shown by the fact that in

Lapland where both forms occur all kinds

of intermediate links between the two

present themselves. When cultivated high

up the x\lps the Common Juniper assumes

the shape of the dwarf variety ; while

conversely the Dwarf Juniper, when culti-

vated in the plains of Central Europe,

takes the habit of the common variety.

Among other Junipers seen in gardens, /.

Oxycedriis differs from /. communis in having

red or reddish-brown fruits ; while /. Sabina

(with bluish-black fruits) and /. phcenicea (with

red fruits) possess cypress-like foliage in addition

to pointed needles.

Fig. 168.— Fruits of Juniper.
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TAXACE/E

TAXUS BACCATA (L/;;;;.).—Common Yew {Taxacccc)

The Yew differs from all the trees previously posed within a red fleshy cup (aril). The

described in the structure of its fruit, which tree is further recognisable by its dark

cannot be described as a cone. The fruit green flat leaves, which are posed on the

Fig. 169.—Bark of \ew.

has no woody or fleshy scales, as it con- branches in two ranks, just as in the SUver

sists of a single seed standing full\- ex- Fir, but show no white lines.
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Fig. 170. --Male (c5j and Female (v) Flowers of Yew,

The Yew is a deep-rooted tree rarely

exceeding forty-five feet in height, and
it is often scarcely more than a bush.

Even low down the deeply channelled

trunk there are attached relatively slender

boughs, which spread horizontally or in-

cline upwards, and bear thin pendent
branches and branchlets. The shape of

the crown varies greatly.

As the trunk becomes very peculiar

in structure we must here consider the

method of branching. In

the axils of many of the

spirally-arranged leaves buds arise each

year, and in the following or even in

the same season those near the tip of

the year's-shoot grow out into branches,

wliich are not arranged in false whorls.

On horizontal and inclined shoots the

branches spring preferably but not ex-

Branching:.

clusively from the flanks. But
the Yew possesses great powers

of throwing out additional

branches. These can^ spring

from the numerous buds that

have remained dormant for

years, or from " secondary

"

buds {see page 104), or may
take origin from buds that

arise at indefinite points on old

parts of the trunk. Thanks
largely to these last, one often

sees groups of shorter or longer

branches clustering at or abo^•e

the base of the trunk. To
its great capacity of producing

new shoots the Yew owes a

power, unusual to a conifer,

of enduring and repairing in-

juries ; and to this power i§

due its successful employ-

ment to form cropped hedges

or trees fashioned into various

shapes.

As a special example of

the throwing out of branches

we may describe the develop-

ment of the trunk. Comparatively early

in life some of the branches on

the main stem tend to grow

erect and give to the tree several "leaders
"

in place of the single leading main

shoot. This development of several strong

branches in itself is probably partly

responsible for the ridges shown by the

trunk ; but the ridges later in life

haA-e another origin. When the tree has

reached an age of between one hundred and

two himdred years, and its main stem has

ceased to grow in length, the latter becomes

encircled by numerous erect stool-shoots

that spring from its base. These grow up,

thicken, and eventually coalesce with tlie

main trunk and with one another to form a

single, ridged column, wliich is therefore no

true trunk, but a collection of fused stems.

According to one authority tlic Yew retains





140 TREES AND THEIR LIFE HISTORIES

its true trunk for, at most, two hundred and

fifty years. The false trunk may attain a

great thickness and lend to the tree a

partly spurious appearance of antiquity.

The thickest which I have seen—that at

Gresford in North Wales, in 1888, measured

more than thirty-two feet in circumference

at the height of four feet.

The extremely slow growth in length (as

well as thickness) of the Yew-shoots corre-

sponds with the circumstance that among
conifers in Europe this is the tree that

endures the deepest shade.

And the red-brown bark (Fig. i6g)

reflects the same character, as it is thin

and flakes off in delicate papery plaques.

The foliage, too, tells the same story, as

the dark green leaves remain attached for

from four to eight years, and.
Leaves. . . .

inasmuch as the branching is

copious, the tree casts so deep a shade

that a Yew-forest is especially gloomy and

sustains the scantiest of vegetation on

the ground. The narrow, pointed, flexible

leaves are flat ; on the leaf the stomata

are confined to the lower face, which, never-

theless, is not marked by white lines, though

it is paler than the upper face. The lea^•es

are all solitary and spirally arranged, and

each is continuous, with a ridge running

down the twig. On erect shoots they

radiate in various directions, but on hori-

zontal or inchned branches they are twisted

so as to form two ranks ranged in one

plane like a double-comb (Fig. 170).

The little resting-buds are scaly, but

not resinous. (Often large light green

buds with radiating leaves are to be seen

on the branches : these are deformities

produced by a small fly, Cecidomyia taxi.)

The Yew commences to produce its male
and female flowers, which are on different

individuals, at the age of twenty

years. The flowers, which are

initiated in autumn, do not open until the

early spring (February to April) of the fol-

lowing year ; they are jiroduced regularly

Flowers.

Male

Flower,

every year. The solitary, open flowers

occur at the ends of little scale-bearing

branches, which are borne on shoots pro-

duced during the previous season, the males

being arranged underneath the foliage of

the supporting shoot.

The globular yellow male flower (Fig,

I/O, ^ ) terminates a very short stalk that

is clothed with brown scales.

It has from six to fifteen spirally

arranged stamens, each of which

is shaped like an umbrella, with from five

to nine pollen-sacs hanging down yet fused

together by their sides. In dry weather

the umbrella opens, the pollen - sacs are

split, and the bladderless pollen escapes.

The so-called female flower (Fig. 170, $ )

in appearance resembles a green bud, and

has a stalk clothed with scale-

Flower leaves. This short branch is not

in reality the flower itself ; for

on its stem, above the two first scales, there

'hM^M.

Fig, 172.— Half-ripe Fruits of Yew.
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F'g- 1 73. -Ripe Fruits of New,

are from eight to thirteen spirally-arranged

scales, and in the axil of the uppermost

arises a tiny branch which pushes aside

the true end. The tiny branch bears three

pairs of opposite scales, and ends in a solitary-

ovule ; the branch itself, or the o\"ule alone,

may be regarded as being the true flower,

but in the formation of the fruit the scales

take no part (contrast all the conifers

previously described). The minute erect

o\'xile projects freely from the bud-like

collection of scales, and shows a drop of

liquid oozing from its mouth. Just as in

the Juniper and Cypresses the drop of liquid

serves to detain poUen grains blown on to

the o\Tiles.

After pollination a little ring-like growth

becomes clearly visible round the base of

the enlarging o\'ule, and as this

grows the ha If-ripe fruit (Fig. 172)

resembles a green egg in a green egg-cup.

The latter enlarges more vigorously than

the developing seed, and in October or

November has become a red, bloom-coated

cup (" aril "), within which stands the

brownish-black seed (Fig. 173).

The seeds are dispersed by birds, which,

attracted by the red pulpy

aril, peck this or swallow the

fruit ; the seed is protected from digestion

Fruit.

Dispersal,

inside the bird by its hard, woody shell.

Here again we note that the fruit remains

green and inconspicuous until the seed is

ripe, when it becomes brightly coloured.

In germination the two green cotyledons

and the succeeding leaves are in shape veiy

like the ordinarj'^ foliage-lea\'es.

The Yew-tree may attain a great age,

but the ages assigned to old specimens are

not reliable, for two reasons : first,

the stem is a false one; secondly,

the annual rings of the red heart-wood are

so narrow as to render their enumeration

difficult.

Distributed widely in Europe, Asia, and

North Africa, it usually occurs isolated

among other trees, only rarely

forming forests of its own.

Yet the Yew is far from exacting in its

demands. Although it endures deep shade,

and as a seedling cannot withstand much
direct sunlight in the open, the tree may yet

be seen on sun-bathed rocks thrusting its

roots into crevices. Indifferent to frost, it

is able to grow on most soils save parched

sand. Man has probabh^ been responsible

for its relative scarcity ; and its survival

near old castles and villages is a relic of its

mediaeval employment in the manufacture

of bows.

Distribution.
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The Yew is the soUtary conifer completely

devoid of resin, and apparent!}- the only one

containing considerable amounts

of a poisonous alkaloid (taxin).

Despite of this poison the leaves and

twigs are gnawed by stags, goats, horses,

and cattle, which gradually accustom them-

selves to this diet.

One varietv of the Common Yew has an

Varieties.

orange-coloured aril to the fruit ; another,

the Fastigiate or Irish Yew, is characterised

by numerous erect branches

with radiating leaves, and by

its column-hke shape ; still other garden

varieties assume weeping, dwarf, rounded,

or prostrate shapes, and have leaves that

are self-coloured or variegated in yellow,

gold, white, and green.

GINKGOACE^

GINKGO BILOBA (L/«;;.).—Maidenhair-tree (Ginkgoacea)

Tlie ^laidenhair-tree is instantly recognis-

able bv its deciduous, partly tufted leaves,

which are shaped somewhat like the fronds

of a Maidenhair-feni.

This beautiful tree is by no means com-

monlv cultivated in England, but as it is

Fig. 174. -Shoots of Maidenhair-tree.

perhaps the most in-

teresting tree in exist-

ence, a very brief

account is given here.

The deciduous leaves

are spirally arranged,

and sohtary on the

long-shoots, but tufted

on the dwarf-shoots (Fig.

174). In the pattern of

its veining the
Leaves. ^ , ,

f an-s haped
leaf is quite unlike that

of a dicotylous tree, as

the radiating veins are

repeatedly forked. The

dwarf -shoots, as in

Larches and Cedars,

may gi\e up their slow,

stunted mode of growth,

and develop as long-

shoots.

The male and female

flowers are on different

trees and
l-lowers, , ,sprmg solely

from dwarf-shoots. It

is not decided as to

what exactly constitutes

a single flower on this

tree.

Fig. 175. Twijc of

Maidenhair- tree
in Winter.
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The staniL'ns are arranged along a long

axis to form a catkin -like collection

(Fig. 176), which arises in the axil of a

scale on the dwarf-shoot. Each stamen has

a long stalk, and bears at its summit usualh'

two (two to four) pollen-sacs.

yellow or yellow -green, plum -like seed,

which has a fleshy outer coat and a

hard inner shell. Thus the seed

is adapted for dispersal by

animals.

Ginkgo is a solitary species of a solitary'

Fig. 176.—Male Flowers of Maidenhair-tree.

The ovules are fulh' exposed, and ar-

ranged at the summit of relatively long

stalks, which arise in the axils of the

leaves on a dwarf-shoot. On the stalk

two o\T.iles are opposed ; and each is sur-

rounded at its base b}^ an aril-like collar.

Pollination b}^ the agency of wind is

succeeded b\' fertilisation, which in type is

intermediate between that of a Flowering

Plant and of a Fern.

The o\aile changes into a freely exposed

genus that represents the family Ginkgo-

acea:, which in past ages included many spe-

cies and some genera. Formerly the genus

Ginkgo was widely distributed over Europe,

Asia, and North America, but now its soli-

tary species may be extinct as a wild plant

(excepting possibly in the interior of China),

though it is cultivated near temples in

China and Japan, whence come the trees

now growing in European and North

American gardens.



Fig. 177. MAIDENHAIR-TREE—0/A'GA:0 B/LOBA : WINTER.



Fig. 178. MAIDENHAIR-TREE-O/iVATGO BILOBA : SUMMER.
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DICOTYLEDONES
The subjoined table will enable the reader to take the first steps towards the identi-

fication of the various dicotvlous trees described in this book, by denoting the families

to which they belong. All these have their ovules and seeds enclosed in ovaries.

GROUP I.—XO PETALS
(In this group the flowers are small and inconspicuous, as they have no showy petals.)

I. Flowers unisexual : male flowers in catkins.

(A| Leaves simple, alternate, stipulate.

1. Male and female flowers on different trees. Ovan,' one-

chambered with many o\-ules. Fruit opening, and cou-

taiithig many cottony seeds ...... ^^ilIows and Poplars

(P- M/-)-

2. Male and female flowers on the same tree. Ovary two- or

three-chambered. Fruit one-seeded, not opening, nut-

like or winged Fagales (p. 178).

3. Male and female flowers on the same tree. Ovarv' one-

chambered. Collection of fruits forming a " mulbern,-
"

(somewhat hke a blackberry,- fruit) .... Mulbern.- (p. 243).

(B) Leaves pinnately compound, alternate, uithont stipules. Pith cham-

bered.

4. Fruit, a walnut Walnut (p. 237).

(The Ash-tree has pinnately compound leaves, but these are oppo-

site and without stipules. ^loreover, though the flowers have no

petals, they are not arranged in catkins.)

II. Flowers unisexual, but not in catkins.

5. Inflorescences and collections of fruits spherical and attached

to long, hanging stalks. Leaves alternate, palmate (with

tubular stipules when voung). concealing tlie lateral buds

within tlie base of the leaf-stalk. Bark peeling in

large plaques Plane (p. 25S).

(The Beech-tree has its flowers arranged in somewhat spherical

" heads.")
6. Inflorescence stalkless in the leaf-axU with a central

female flower surrounded by many male flowers. Leaves

opposit:, evergreen, stiff. Fruit opening by three valves Box (p. 265).

III. Flowers bisexual.

7. Flowers appearing before the leaves in tufts. Fruits in

tufts, one-seeded, flat, with a wing on each side. Leaves

alternate, simple, stipulate, toothed .... Elms (p. 249).

[Flowers appearing before the leaves. Fruit one-seeded, strap-

like, with one terminal wing. Some flowers are unisexual.

Resting buds black. Leaves pinnately compound, opposite. Ash (p. 3S4).]

GROUP II.—SEPARATE PETALS
1. Flowers h>-pog\-nous.

(a) Stamens numerous.
8. Ihfloiescences and fruits joined to a prominent strap-like

bract. Leaves alternate, stipulate, toothed. Resting-

buds " hump-backed "

(6) Stamens not more than twice as many as the petals,

(o) Flowers irregular.

9. Stamens se\-en to nine. Leaves opposite, palmalely compound.

Resting-buds large. Fruit opening by three valves. Seed

very large.....•
(For other irregular flowers with separate petals, see Papilionacece.)

Lime (p. 269).

Horse Chestnut

(p. 296).
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{$) Flowsrs regular.

10. Stamens seven or eight (usually) ; a disk present. Leaves

opposite, without stipules, simple, palmately-lobed (except

in one case). Fruit tivo-chambered with two strap-like

wings .....-•• Sycamore and
Maples (p. 276).

II. Stamens four or five, alternate with the petals ; no disk.

Leaves evergreen, mostly prickly. Fruit a "holly-berry" Holly (p. 305).

\2. Stamens four or five alternate with the petals; a disk

present. Leaves opposite, simple, with small stipules.

Fruit opening and showing the seeds, each encased in an

orange-coloured fleshy aril" Spindlc-tree (p. 309).

n. Flowers perigynous.

(a) Flowers irregular.

13. Stamens ten. of which all or nine are united by their filaments.

Shapes of the petals characteristic. Fruit a one-chambered

dry pod opening spontaneoush- . . . . •

(6) Flowers regular.

14. Stamens four or five, opposite to the very small petals. Ovary

two- to five-chambered ......
15. Stamens numerous. Ovary one-chambered. Fruit a one-

seeded stone-fruit .....••
IIL Flowers epigynous.

16. Flowers regular ; stamens numerous ; ovary one- to five-

chambered. Leaves alternate and stipulate

17. Flowers regular; stamens four or five. Leaves opposite,

without stipules. .....•
GROUP IIL—PETALS JOINED

iS. Flowers hypogynous ; stamens two; petals sometimes

absent, as in "the Common Ash. Leaves opposite .

19. Flowers epigynous ; stamens four or five. Leaves opposite

Some Papilionaceee

(P- 321).

Rhamnacea (p. 314).

Some Rosacea;

{Primus) (p. 331).

Some Rosacea {Py-

rus, etc.)

(PP- 331. 347)-

Cornus (p. 3S0).

Oteacea (p. 384).

Caprifoliacea

(P- 391)-

SALICACE/E. WILLOW FAMILY

The Salicaces include only the Poplars

and Willows, all of which are woody plants

with alternate, simple, stipulate leaves. The

male and female flowers occur on different

individuals, not upon the same tree. The

inconspicuous, unisexual flowers are ranged

in catkins. Each of the numerous flowers

composing the catkin stands alone in the

axil of a bract (catkin-scale), and is devoid of

any petals or distinct sepals. In the Poplars

a basin-like envelope surrounds the stamens

or ovar>', while in the Willows this envelope

is represented by a number of usually isol-

ated outgrowths, which are nectaries. The

stamens of one flower vary in number. But

the pistil is quite constant and characteristic

in its main features. It is composed of two

carpels which are joined together to form

an ovary that is one-chambered and has two

vertical lines of many ovules on its walls.

The ovary changes into a dry fruit, whose

wall splits longitudinally downwards (usually

along two lines) and exposes the numerous

cottony seeds. Each seed has at its base

a tuft of hairs that acts as a sail and

facilitates dispersal by wmd (Fig. iSo).

There are other famihes, including those

represented by the Oak, Hazel, Mulberry,

and Wakiut, that have catkins. From all

these the Salicacese differ in the characteristic

structure of the ovar}^ and fruit and their

cottony seeds. They are also pecuHar in
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for light ; secondl}', their fre-

quent presence near water-

courses. So that trees of

both kinds are, or tend to

be, trees of the open country

or to occur only here and

there in woods.

As regards pollination

Willow - trees and Poplars

contrast. As the former

are insect - pollinated their

nectar-producing flowers are

arranged in more or less

erect, often quite conspicu-

ous inflorescences, and the

pollen-grains have a rough

sculptured surface and thus

cling to insects : whereas the

Poplars are wind-pollinated,

so that the male (and even

the female) catkins are seen

dangling and swaying with

the breeze ; the flowers are

nectarless, the pollen is

smooth, and the stigmas are

well developed.

Fig. 179. —Male Catkins
of Aspen.

havmg the male and

female flowers on

different individuals.

In stature the}-

vary from tall Pop-

lar-trees down to tin}-

Willow-plants form-

ing a sward ovvr

which we can walk

on the mountain-

tops in Scotland.

The important
Poplar - trees and
Willow - trees show
two tendencies or

even characters : first

.

tlieir strong demand Fig. 180.— Escaping Seeds of Aspen.
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Poplars and Willows ran be distinguished

by their leaves, resting-buds, catkins, and

flowers, thus :

—

Popidus (Poplars) : Leaves usually broad and
long-stalkcd. Resting-bud showing several scales.

Bracts (catkin-scales) more or less fringed or

toothed. Flower with a basin-like envelope.

Stamens in one flower, usually more than five,

often numerous.

Salix (Willows) : Leaves usually narrow and

short-stalked. Resting-bud showing only one scale.

Bracts (catkin-scales) nearly always devoid of any

incisions. Flower with no basin-like envelope, but

with one or more glandular outgrowths (nectaries).

Stamens in one flower, usually from two to five.

POPULUS. POPLARS {Salicacca:)

In this country there are four common
kinds of Poplars : the Aspen, the White,

Grey, and Black Poplars, in addition to the

less common Canadian and Balsam Poplars

and some rarer species.

An account of the general architecture

and mode of growth of Poplars is given in

this book in connection with the description

of the Black Poplar ; and this account holds

good for the other species, excepting as

regards details which are explained in the

respective descriptions of these. It ma}* be

noted that, in contrast with the Willow, the

terminal bud of a shoot often continues to

grow in the following season, though this is by

no means always the case (as is often stated).

The different kinds of Poplars can be

distinguished by seeing : (i) Whether the

bark remains smooth and light-coloured for

a long time or becomes furrowed early in

hfe. (2) Whether the resting-buds are dry

and hairy, or are hairless and sticky. (3)

Whether the catkins are furry (because their

scales have many straight hairs) or are not

furry. (4) The illustrations of the leaves

belonging to the different species may be

consulted. The subjoined table will facili-

tate identification.

POPULUS

Bark in Early Life Resting-buds Catkins Special Characters

P. alba Smooth and
(White Poplar) light-coloured

Dr>-, white. Moderately hairy Snowy- buds, twigs, and
hairj' or feebly so under-faces of leaves,

which are lobed and un-
lobed.

P. canescens Smooth and
(Grey Poplar) light-coloured

Dr>-. grey. Furry
hairy

P. tremula (Aspen) Smooth and
light-coloured

Sticky (more or

less) ; not hairy,

or slightly so

Some hairs on the lower
face of the leaf that

are grey or in patches.

Leaves finally smooth.

P. nigra

(Black Poplar)
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POPULUS NIGRA (L/»;/.)-—Black Poplar {Salicacco')

The characters by which this Poplar is roots which associate it with a deep soil,

distinguished from others have been given as well as shallow horizontal

in the preceding table. As Populus nigra ' roots which send suckers up
shows two common forms, the Black Poplar into the air. In addition to possessing

8i.— Bark of Black Poplar.

(Figs. 184-5) ''^'id Lombard}' or P\Tamidal tliis power of producmg suckers, the tree

Poplar (Figs. 10, 11), we shall at first can easily emit shoots from its cut stump
describe the former variety. or from the lower parts of its intact

The Black Poplar has deeply descending trunk.
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the Balsam Popkir, whose

pctioks arc not flattened

and whose twigs are tliirk).

Secondly, the amount of

water ev'aporated from the

leaves is greatly increased

by tiuir movements. The

golden, dead leaves are

described as being shed in

N'ovember, but (especially

in Anc, dry weather) they

may commence to fall early

in Scp-

Trunk.

Fig. 182.— Leaves of Black Poplar.

The trunk, quite early in life, becomes

clad with a thick, rough, longitudinallv

furrowed bark (Fig. 181). Be-

fore tlie tree has attained any

great height the upper part of the trunk is

already obscured by the vigorous develop-

ment of boughs that incline upwards. The

tree rarely exceeds 100 feet in height. The

lop-sided crown, which varies in shape, is

loosely branched as regards its ascending

boughs, but includes numerous smaller

branches, so that it casts fair shade.

The spirally arranged leaves (Fig. 1S2)

are variable in form and in margin, but

are always regularly toothed and

devoid of hairs. The under sur-

face of the blade is approximately of the

same hue as the upper face, and thus con-

trasts with the likewise hairless foliage of

the Balsam Poplar. The stipules fall very

soon from the unfolded leaf. The long

petiole is characteristically flattened, like a

narrow ribbon, so that the leaves hang

slackly (Figs. 182, 13) and quiver with the

least breath of wind. The result is double.

First, the leaves oppose but little resistance

to the wind, so that the slender twigs

can withstand the strain of the latter (in

this respect again contrast is provided by

tember.
The tree

also sheds

foliaged

twigs,
which often exceed a

j-ard in length and are

separated by a carefully

prepared device similar

to that employed in con-

nection with the casting

of leaves, so that the

scar left by a fallen twig

is clean and protected

in place of being jagged

and open to the attack

of fungus.

The tapering resting-

buds (Fig. 183) and the

one - year - old

twigs are glossy,

yellow-brown, and hair-

less. The twigs (Fig. 183)

are cylindrical (not ribbed

with cork as in the

Canadian Poplar), but are

raised into prominences

formed bj' the leaf-

cushions of fallen leaves.

The lower parts of the

lateral buds are pressed

against the stem. One

peculiar feature in these

merits notice : instead of

Twigs.

Fig. 183.—Twig of

Black Poplar in

\\'inter.



Fig. 184.-BLACK POPLAR-POPULUS MORA : WINTER.



Fig. iSs.^BLACK POPLAR POPULUS NIGRA : SUMMER.
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producing at first two scales on its

flanks, the stem produces on its outer

(lower) face a single scale which is

more or less clearly two-keeled (com-

pare Fig. 189). This is succeeded b\'

three more scales, all four being

alternate, but ranged in two ranks
;

then succeed spirally arranged leaves.

When the buds awaken into activity

they ghsten with balsam (which is

collected by bees). As they open

the four scales fall, as do the

stipules of the unfolding foliage-

leaves, which force their waj^ out

and show themselves shining with

sticky balsam. The lateral buds

grow out into dwarf-shoots or in-

florescences, but the uppermost bud

develops into a long shoot which

grows throughout the summer until

it may be nipped off by frost. In

the following year the growth is

taken on by the highest lateral bud,

which usurps the position of the

true terminal one.

The dangling, cyhndrical, catkin-

Fig. 186.—Male Catkins of Blacl< Poplar.

Fig. 187.— Female
Catkins of Black

Poplar.

like inflore-

scences open in

March or April,

the male and

female flowers

being on different

individuals and

visible weeks
before the leaves

emerge.

The inflore-

scences thus are

borne as
branches on

twigs produced

during tlic pro-
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Flowers.

Fig. 188.—Escaping Seeds of Black Poplar.

ceding season. The buds producing them

are in design hke vegetative buds, except

tliat the four bud-scales are

succeeded by spirally arranged

bracts (catkin -scales). Each catkin-scale

broadens from its narrow base and frays

out at its terminal margin into a ragged

fringe, which, however, is devoid of the

long, straight hairs that characterise tlie

catkins of the White Poplar and Aspen.

In the axil of each bract is a single flower.

The young male catkin includes manu-

red flowers crowded along its axis. Each
short-stalked flower shows a shallow,

oblique, basin-like " envelope," occupied

by thirty to fifty red anthers, which are

nearly sessile. The 3'oung catkin does not

hang down, but as its axis elongates, thus

separating the flowers, it eventuallv droops

over ; the catkin-scales are then shed, while

the filaments of the anthers elongate rapidly

and thrust these out of the basin (Fig. 186).

Thus the wind easilv swavs the lax catkins

Fruit.

and blows the pollen from tiic protruding

open anthers. Tlie anthers shrivel and turn

brown, and the whole catkin falls soon

—

often, in fact, before tiie pollen has been

shed.

The design of the female catkin is similar

(Fig. 187). But the basin-like envelope of

each flower surrounds the base of a single

ovary, which is surmounted by two relatively

large, thick, yellow stigmas that are shaped

like arrow-heads. The ovary is one-cham-

bered, and bears numerous minute o\iiles in

two vertical series on its wall.

After pollen has been conveyed to the

stigma by the wind, the axis of the female

catkin elongates, the ovary de-

velops into a dry, yellow-brown

fruit, whose thin wall splits along two

longitudinal lines midway between the lines

of o\-ules, and thus gives rise to a two-

valved fruit containing many cottony seeds.

Each minute seed has a tuft of cottony

liairs at its base. Thus in May or early

June the ripe catkins hang with snowy

white fluff clinging to them (Fig. 188).

The fluffy seeds are transported by the

wind. They contain no endosperm.

One prominent character of the tree is

the frequent production of " burr-wood,"

with decora-

tive " bird's-

eye " marking. This burr- .^
'.

wood arises in connection

with the huge lumps ^•isible

on the outside of the trunk

(Fig. 181). The cause of

the development of these

is incompletely known, but

each is largety constituted

of exceedingh' numerous

buds that develop ex-

tremely slowh'. As the

stem of each bud should

have concentric wood like

that of a single stem, the

burr thus constituted is
''of Lomba^rdJ

hke a confused complex of Poplar.

' Burr-wood.'
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little stems joined together, but radiating edge, wliile it is suppressed in the shady

in different directions. woods.

This tree, though not a native of Great The pyramidal variety of the Black Poplar,

Britain, is familiar especially on the banks which is often kno\\Ti as the Lombardy

Fijt. lyo.—Bark of Lombardy Poplar.

of water-courses, but is not confined to wet

soil. It demands a considerable amount

of direct light, as is suggested by its ex-

ceedingly rapid growth during juvenility,

its loose main branching, and its thick

furrowed bark. Thus the Black Poplar

is a tree of the open country, or forest-

Poplar, differs by its columnar habit, the

tall stem being concealed by numerous

erect branches, which in open situations

clothe the trunk almost to the ground (Figs.

10, ii). Though the lateral buds on the

erect branches are spirally arranged, only

those on the outer, exposed faces shoot out.
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This tree affords a good example of the

influence of hght in determining tiie sprout-

ing of buds, for if we bend down a branch

the buds that sprout are those on the now
ilhiminated inner (upper) face. Another

characteristic feature of tlie tree is the

deeply ribbed base of the trunk (Fig. 190).

With the exception of a few specimens

culti\-ated in a few gardens, all the European

specimens are male j^lants, so that the

Lombardy Poplar is propagated solely by

cuttings. Its stringent demands for light are

clearly indicated by the behaviour of trees

growing among others ; for these shed their

lower branches up to the height at which

they are free from shade. In details this tree

closely resembles the Black Poplar, with which

it can apparently produce \'ariety-h\brids.

POPULUS TREMULA (L////;.).—Aspen (SnliauYce)

The x\spen differs from the Black Poplar

in its bark, which remains smooth for a

long time, in the shape of its leaves, and in

having furry catkins. In general characters

the Aspen agrees with the Black Poplar,

so that in the following description attention

is directed mainly to points in which the

two are not alike.

The root-system is \-ery shallow and

spreading, and readily throws up root-

suckers, which may even appear years after

the tree has been felled.

The straight trunk retains its light-

coloured (yellowish or greenish grey) smooth

bark for many years (compare Fig. 198),

but later becomes fissured (Fig. 194). and

eventually thick and deeply furrowed.

The tree is of moderate stature, being

usually from forty to eighty feet in height,

showing a trunk onlv about
Dimensions

a foot in diameter : it is the

smallest of the Poplars com-

mon in England. Its thin and usually small

crown is commonly perched some height up

the trunk, even in open situations, and has

few and slender branches, is scantily foliaged.

and therefore casts but little shade. The

tree has a limited power of emitting addi-

tional new shoots from either its branches

or bole, so that in this respect it is largely

dependent upon the roots.

The stipulate leaves (Fig. 191) vary in

form. The leaf-blade is most frequently

rounded in outline, and before attaining

maturity loses its scanty stock of hairs.

Attached by long, slender, com-
Leaves.

1 ,
"

r ,,
pressed leaf-stalks, the leaves

qui\er and sway with the gentlest breeze.

But the leaves on the suckers have each of

them a short stalk and a more pointed blade

which remains permanently hairy. The
bright yellow dead leaves fall in October.

Fig;. 191. Shoot of Aspen.



Fig. 192.- ASPEN-POPl/i-t/S TREMULA : WINTER.



Fig. 193.-ASPEN—POPt/tt/S TREMVLA : SUMMER.
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The glossy, chestnut-brown, resting-buds long, straight hairs, given off from the

(Fig. 195-6) are hairless and more or less deepty-fringed catkin-scales,

sticky when mature. As Fig. 196 shows. In design the inflorescences (Figs. 179,

the slender vegetative buds (the terminal 197) and flowers agree with those of the

Fig. 194. Older Bark of Aspen.

one in the figure) differ from the larger,

plumper buds (two lateral ones in the

figure) that give rise to catkins.

The fiowcrs open in March or April, long

before the foliage reveals itself,

Flowers.
^^^ ^^^ grouped in furry catkins.

This furry appearance is due to numerous

Black Poplar. The stamens in one flower

number only from four to twelve, and have

purplish-red anthers. The two stigmas of

the female are also of this colour, so that

red tints prevail in both male and female

catkins.

Tlic cottony seeds are scattered (Fig. 180)
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in May or June, and

germinate within a few

days. As in tiie case

of o tiler PopLirs
hruit.

, /and. at least,

some of our Willows that

ripen their fruit early in

the year, most of the

seeds lose their power of

germinating a few days

after being shed ; they

must, therefore, in

ordinanj- circumstances

germinate at once or not

at all.

Although the Aspen is

a native of England it

often dies in this countn,^

before reaching an age of

eighty years.

It is endowed with

great versatility as re-

gards its power

of existing in

diverse situations, which

may varj' from a wall-top

Habitat.

exceedingly rapid

growth in youth

and the lightness

of its usually high-

pitched crown. But

the thin, smooth

bark might seem

to indicate rather

a shade - loving

habit
; yet it must

not be forgotten,

on the one hand,

that in old trees

the bark is thick

and furrowed,
and, on the other, that the smooth, thin

bark is light in colour, and therefore

throws back a considerable proportion of the

desiccating sun's rays, just as does the

silver}' bark of the Birch, which demands

even more light. As the Aspen cannot

endure much shade it is suppressed when

overtopped by other trees, and in this

country is a tree of the field rather than

of the forest, though in some parts of

Europe there are Aspen forests.

Fig. 196.— Resting- buds
of Aspen.

Fig. 195-

Twig of Aspen
in Winter.

to a wet river-bank.

Yet in one respect

the Aspen is exacting

— it demands much,

hght, and \\'ith this

character accord its Fig. 197.—Female Catkins of .Aspen.



l62 TREES AND THEIR LIFE HISTORIES

POPULUS ALBA (L/ -White Poplar {Salicaci^cr)

The N\'hite Poplar is distinguished from The features described below largely concern

the Black Poplar and the Aspen by the differences between it and the Black Poplar,

snowy white coating on the under-surface of Though the root-system includes a main

198. -Hark of White I'oplar.

the foliage and on tlie 3'()ung twigs, bv its root, its chief character is determined by
dry,haii-yresting-buds, and frequently by its the extremely long, horizontal lateral roots,

possession of lobed leaves. The bark remains which are shallow and freely emit erect

smootli and iiglit-coloured for many years, foliaged shoots.
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The rapidly-growing tree ma\- attain a

heiglit of 100 feet in forty years, and
ultimately the base of its trunk may be-

come more than six feet in diameter. The
trunk gives off strong boughs, which bear

moderately numerous branches, so that tiie

large crown casts fair shade.

On the vigorous branches, especially on the

suckers, they are lobed, and coated on the

lower face with a dense snowy
Leaves. j- > , ,

lelt of hairs (Fig. 202) ; but
on feebler shoots and older trees the leaves

are unlobed, and may possess a snowy coat-

ing or a more evanescent grey one on the

f Old White Poplar.

The greyish or greenish white smooth lower face. The upper face of the leaf is

"bark (Fig. 198) in old age becomes deeph' green ; the petiole is much less compressed

iurrowed (Fig. 199). than in the Aspen and Black Poplar

;

The long-stalked lea%-es are of two forms, the stipules fall early.



Fig. 200.—WHITE POPLAR—POPULUS ALBA : WINTER.
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The resting-buds (Fig. 203) are not stick\',

but are coated with hairs, which are very

evident only in the young bud. The shoot

during its first active season is snowy white,

yet before the following spring the coating

of hairs has become a greyish film, which

is easily rubbed off the olive-brown twig

(Fig. 203).

In the male flower are from six to ten stamens,

with purple anthers. The four slender stigma-

branches of the female flower are yellow.

The short-lived cottony seeds, which are

shed in May or June, germinate within a

few days, and in favourable situa-

tions give rise to seedlings more

than a foot in height in their first season.

Seeds.

fig. 202.—Leaves of White Poplar.

The catkins (Figs. 39 and 204) are in

flower in March or April, before the leaves

appear. In design they are like

those of the Aspen, but differ

in that the hairs on the feebly-fringed

catkin-scales are fewer and shorter ; this is

especially true of the light green female

catkins, which may be nearly hairless, and
thus more like those of the Black Poplar.

Its rapid growth enables the White Poplar

to secure the considerable amount of light

which it demands. Like the Black Poplar

and Aspen, it often grows on the banks

of rivers, but is more common than these

in woods, and seems to endure heavier

shade

Like the Black Poplar, it has a cohmin-

shaped pyramidal variety.
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Populus cdiicsccns {Sm.).—(irey Poplar

The Grey Poplar

is regarded as being

a hybrid between the

Aspen and Wliitc

I'liphu', so that its

true botanical name
would be Popuhis

alba X P. tremula.

Like its parents, it

remains smooth-

barked for many
years. It differs

from the White Pop-

lar in that its leaves

are not lobed; neither

is there a lasting

snowy coating on the

lower face of the leaf

nor on the young
twigs. Its very vari-

able leaves are more
like those of the As-

pen, but differ from

these in being more

persistently hairy ;

for, as a rule, they

show on the lower

face a thin, grey,

silky coating, or

patches of persistent

hairs. The petioles

arc more compressed

than in the Wliite

Poplar. The buds

and 3'oung twigs are

more hairy than in the

Aspen, and the former

Fig. 203.- Twig ^'^ "°^ sticky, as is

of White Poplar often the case in the

in Winter. latter tree.

Fig. 204.—Female Catkins of White Poplar.

The Willows, which vary

moderate height down to tiny woody plants

only an inch tall, are especially familiar in

well-lighted places on the banks of streams

and pools, or in moist or wet soil. In this

country there are more than thirty different

kinds growing wild. Their identification is

a matter of difficulty, especially as there

exist a number of varieties and hybrids.

The main points to notice are : habit (tree,

SALIX.—Willows {Salicacece)

from trees of shrub, sub-shrub, or tiny plant) ; the nature

of the twigs, whether osier-like or not ;

breadth of the leaves ; whether the catkins

are borne on foliaged or not foUaged dwarf-

branches ; number of the stamens in each

ffower. Many subsidiary features require

notice.

Their general scheme of growth is illus-

trated by the Crack Willow, of which a

description follows.
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SALIX FRAGILIS Linn. -Crack Willow [Salicacece)

The Crack Willow is a narrow-leaved It acquires a thick, furrowed bark (Fig.

species with a rough bark, and lanky osier 205).

twigs that easily break off at the base. The spiralU* arranged leaves (Fig. 207)

Fig. 205. -Bark of Crack Willow.

It is a large shrub, or a tree which on tiie long-shoots are toothed, but are

usually does not exceed forty feet in even-margined on the dwarf-shoots. The
height but may reach ninety feet, and is blade tapers to a long oblique

often seen in the pollard form because ' point, is hairless when mature,

of repeated loj)ping of its osier branches, and is pale green or whitish-bluish-green on
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Long shoots.

tlie lower face. The stipules are half-heart

shaped, and fall soon. Near the top of

the petiole are usually some distinct little

glandularlumps (whose presence distinguishes

this tree from the \\'hite Willow).

The long, slender, straight, and supple

long-shoots may attain a length of nine

feet in one season, and are

of the form used for making

baskets, but their brittle nature decreases

their value in this connection. In spring-

time only gentle force is needed to break

the shoot off at its base, and it parts with

a cracking sound, leaving behind it a fairly

clean scar (though if bro-

ken across elsewhere the

wound is ragged). If we
consider the yellow one-

year-old leafless shoot

(Fig. 206) we see it end-

ing in a resting-bud, and

bearing on its sides a

number of lateral bmis'

pressed against the stem

and standing above the

prominent leaf - cushions.

The terminal bud, which

e.xternally shows only one

scale, develops into a long-

shoot. Each lateral bud

likewise shows only one

scale, which is attached

on the face away from

the mother -shoot. The

lateral buds may grow

out into long-shoots or into

flowering dwarf-shoots. In

the latter case the shoot

first produces one or two

little green leaves which

usually fall soon ; these

are succeeded by from

three to five true foliage-

leaves ; and above these

the stem ends in a male

Fig. 206.— Buds or female catkin.

«
Pn'^U^n^erl"''' The catkins place them-

Fig. 207.—Shoot of Crack Willow.

selves in an erect position (Fig. 210). The

female and male catkins are on different

individuals, and open their flowers

in April or May, when the tree

is in full foliage. They are constructed on the

same plan as those of Poplars, as there are a

number of spirally arranged bracts (catkin-

scales) coated with hairs, and in the axil of

each stands one flower. It should be noted

that the catkin-scales of the female in-

florescence fall very earh'.

The male flower shows two stamens,

standing right and left, and capped by

yellow anthers ; between and outside their

bases are two little fleshy lumps—the

nectaries—which are placed fore and aft.

The female flower has two nectaries

occup3'ing the same positions, and a single

tapering o\"ar3' mounted on a relatively long

stalk. The one-chambered ovary contains

two vertical lines of (about six) o\-ules on

the lower part of its wall. The short style
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Fig. 2IO.—Young Fruiting Catkins of Crack Willow,

terminates in two stigmas, which are shghtly

forked at the tip.

Insects, especially bees, attracted by the

scent and nectar, transfer the rough-surfaced

pollen -grains to the female flower. The
fruit is ripe in June ; it splits down two lines

midway between the vertical rows of ovules,

and the two valves curl backwards, thus

exposing the fluffy seeds, which agree in

structure with those of Poplars.

The Crack Willow is most frequently

found in damp soil, in osier beds, and along

water-courses.

Salix alba (Linn.), the \\liite Willow, is

verv like the Crack Willow, from which it

differs in the following respects : The leaf-

blade, excepting when old, has a silvery coat-

ing of hairs, particularly on the lower face ;

the leaf-stalk has no glands ; the stipules are

narrow, lance-shaped. The ovary has a very

short stalk, at the base of which only one

nectary occurs. Two other narrow-leaved

osier Willows are distinguished from the

Crack Willow by the number of the stamens

in the male flower. Salix triandra (Linn.)

has three, while S. purpurea (Linn.) has only

one, which is purple and represents two joined

stamens, as the anther shows four lobes in-

stead of the usual two. Another narrow-

leaved osier Willow, S. viminalis (Linn.), as

well as S. purpurea, differs from the Wliite

and Crack Willows in bearing no true foliage-

leaves on the flowering dwarf-shoots.
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SALIX CAPREA I;««.\—Goat Willow (Salicacece

Thi^ species contrasts with the Crack

\\'ill(i\v in having broad leaves, also in that

its stalkless catkins shoot forth and flower

before the leaves emerge (Fig. 213), and

in that the flowering dwarf-branches bear

no foliage-leaves.

The Goat Willow or

Common Sallow is a

large shrub or small

tree, which may be

thirty or thirty-five feet

in height. Its bark, at

first smooth, later on

shows a network of shal-

low fissures. The spread-

ing boughs bear branch-

lets which are not long,

slender osiers, but, being

twigg\^ and knotted, are

unsuited for basket-mak-

ing.

The spiralh' arranged

leaves vary in form,

margin, tip, and
Leaves. "

. I'.
even m the dis-

tinctness of the stipules,

which, when seen, are

half-kidney shaped. The

blade often continues out

into a long tip which

may be twisted and bent

(Fig. 212). The upper

surface, when mature, is

pure though dark green,

and more or less glossy

(contrast S. aurita) ; the

lower face may be smooth,

or may show a thin

cottony (not silky) coat-

ing of hairs ; and is

Fig. 21 1. -Twig marked by a network of

"* "iS^^^ projectmgveins.

Catlcins.

Fig. 212.— Shoot of Goat \\ iiiow.

The catkins shoot out in [March or April

from hairless resting-buds borne laterally

on twigs produced during the

preceding year. The dwarf-

shoots they represent are devoid of foliage-

leaves, though they bear a few bracts at

the base (Figs. 215-6). The long silky hairs

on the catkin-scales give a pretty, silver}^

appearance to the opening catkins, and

especially to the male catkins. The catkins

are large ; the male ones are egg-shaped,

and their silver is mingled with the gold of

the yellow anthers ; while the green female

catkins are more slender and less con-

spicuous.

In general structure the catkins, flower,

fruit, and seeds agree with those of the



FijC. 2i3.-aOAT -WIU.O-W-SAUX CAPREA : EARLY SPRING.



Fig. 214.—QOAT WILLOW—S.4i./A' CAPREA : SL'.MMER.
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Fig. 215.- Female Catkins of Qoat Willow.

Crack Willow, except that there is

only one nectary to each flower.

[Thus the Goat Willow is easily

distinguished from the broad-leaved

S. pentandra (Linn.), which has

five (or four) stamens in each

flower.]

Many bees are attracted to the

catkins, and are largely responsible

for pollination. As earfy as May

the long-stalked fruits open and shed

their fluffy seeds (Fig. 217).

The Goat Willow, though it is a

short-lived tree, displays a great

power of accommodating itself to

various soils ; for it grows not only

on moist or even wet marshy and

peaty soils, but also in dry places,

on stony soil, and even lodges its

roots in the crevices of rocks or

ruins. These last situations conform

with its shallow root-system. Yet

the tree has its hmitations, and

reflects its imperative demands for

light in the rapid growth of its

shoots, as well as in the situations

that it selects. These are always

in open countrj-, or in well-lighted thin

woods (with Birch

and Aspen), and in

clearings of the

forest.

Among relatively

broad - leaved Willows

resembling S. caprea in

habit and many details

are three : S. aurita

(Eared Willow). S.

cinerea (Grey Willow),

and S. nigricans. The

first two of these agree

\\ith the Goat W'illow

not only in that their

catkins terminate un-

foUaged dwarf - shoots,

and in the frequently

large size of their

stipules, but also in

Fig. 216.- Male Catkins of Goat Willow.
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the detail that the lower face of each leaf-blade

shows a complete network of projecting veins ;

but they differ from the last-named species in that

their leaf-blades are dull on the upper face be-

cause of a permanent film of short hairs. The

Very interesting but very different in form arc

the two tiny Willows found on the tops of high

mountains—S. reticulata and 5. herbacea—both of

which have broad leaves but are reduced to

pygmies sometimes only an inch or so in height,

Fig. 217. Fruits of Ooat Willow shedding Seed.

one-year-old twigs of S. caprea and S. aitrita are

coated at most with minute down, and are never

clad with the grey felt of hairs characterising those

of the grey-leaved S. cinerea. From all these three

species 5. nigricans differs in that its leaves blacken

as they dry, and at no time show any complete

network of prominent veins on the lower face.

and with more or less completely subterranean

stems.

These produce an incomplete sward, or extend

among stones along the ground, so that one can

walk over them and pass them unnoted.

By French and German botanists they are

described as " Glacial Willows."
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FAQALES. Oak and Hazel Families

The natural order comprising the Fagales

includes the Oak, Sweet Chestnut, Beech,

Hazel, Hornbeam, Birch, and Alder.

All these are woody plants with alternate,

simple, stipulate leaves, and inconspicuous

unisexual flowers, which are devoid of petals,

and are often (almost without exception in

the case of the male flowers) arranged in

catkins. The most obvious difference be-

tween this natural order and the Salicacece

lies in the structure of the ovary and fruit.

Here the ovary is inferior, and has two to three

chambers (usually more in the Chestnut),

each of which contains only either one or two

ovules. The fruit is dry, one-seeded, usually

a nut, and does not open spontaneously.

The seed is wholly occupied by the embr\'o.

The green perianth, which is small or

entireh' suppressed, is epigynous when

present.

The simplest method of regarding the

group is to view the constituent plants as

having degenerate flowers and inflorescences,

whose original types are best preser\-ed in

the Sweet Chestnut. The Chestnuts, unhke

the majority of other representatives, are

best represented in warm countries, even

within the Tropics, where they are cormected

by numerous transitional forms with the

Oaks. The remaining members of the

Fagalesare, almost without exception, north-

temperate, or if tropical are on mountains.

Nearly all the representatives are confined

to the Northern Hemisphere, but Beeches

provide a striking exception by forming

forests in extremely southern lands (New

Zealand, the southern extremity of South

America and the adjoining islands).

Many points of interest are encountered

in the natural order, (i) There are all stages

between complete bisexual flowers, ranged

in elaborate inflorescences (e.g. Chestnut),

and simple spikes of naked unisexual flowers
;

also all stages of reduction of the perianth, and

various stages of reduction or modification

of the bracts. (2) The flowers of the Chest-

nut may be insect-pollinated ; the others

are wind-polUnated. (3) The stamens show

aU links between perfect ones, and such as

are divided completely down the middle into

two halves, each with a filament and a half-

anther. (4) In the Chestnut at the time of

pollination the ovarj^-chambers and o\-ules

are present, but in a number of other forms

at this time there are neither ovarj^-chambers

nor o\^les, which first develop as a conse-

quence of pollination. (5) Some of the

species open their flowers earlier in the

season than the leaves unfold ; others send

out leaves and flowers simultaneouslj' ; in

still others the leaves emerge first.

The constituent trees often take a more

leading part in forming forests than do the

Salicacece, which are generally marked by

their demand for light, and often by their

preference for wet soil. More diversity is

shown by the Fagales. The Beech and

Birch represent the limits attained by

British broad-leaved (dicotjious) trees re-

spectivety in their endurance of deep shade,

and demand for direct Hght ; these and the

other intermediate types beautifuUj- illus-

trate the characters of shape, beha\iour, and

distribution of trees according as thej- de-

mand much or little light. As regards soil

some are versatile : the Birch, for instance,

can grow on dr\- shallow soil, or on soaking

peat soil close to the moisture-lo\-ing Alder

which fringes rivers or pools ; the Beech, on

the contran,', is killed by a soaking soil,

and the Oak is stunted save on a deep one.

The Fagales naturally fall into two

families :

—

(i) Fagacece (Sweet Chestnut, Oak, and

Beech). Here, in each female flower the

stigmas and chambers of the ovary number

three (or multiples of three), and there are

two o\iiles in each chamber.
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(2) Bctulaccce (Hazel, Hornbeam, Birch,

and Alder). Here, the female flower sIkhvs

two stigmas and ovary-chambers, each of

which encloses only one ovule.

(l.) FAGACE.C

In addition to the points already mentioned

it may be noted that the inflorescences arise

as branches on the twig produced during

the current season. Each fruit or group of

fruits is enclosed in a cupulc, which is familiar

as the acorn-cup of the Oak, or the four-

valved spiny cupulas of the Chestnut and

Beech. The three genera are easily dis-

tinguished :

—

(i) Castanea (Sweet Chestnut) has erect

male catkins, a spiny four-valved cupule

enclosing (usually) three fruits, which are

rounded in cross-section.

(2) Qiicrcus (Oak) has hanging male cat-

kins ; the cupule with scale-like or pointed

outgrowths encloses only one fruit (acorn)

which is circular in cross-section.

(3) Fagus (Beech) has pendent long-

stalked male inflorescences, of which the

flowers form a rounded tuft ; the four-valved

spiny cupule encloses (usually) two fruits

which are triangular in cross section.

(II.) BETULACE.E

To the characters already gi^•en may be

added the following details. The open in-

florescences are typically attached directly

to a stem produced during the pre\-ious year.

Tiie male inflorescences are always pendent

cylindrical catkins. The perianth is often

lacking. The stamens are often more or

less completely divided into two halves.

The fruit is surrounded by a cupulc only in

the Hazel. The four genera are distinguished

most easily by their fruits :

—

(i) Corylus (Hazel) has the familiar filbert

with a cupule round it. (Note also the

female inflorescence concealed, except for its

red styles, inside a bud.)

(2) Carpinus (Hornbeam) has a hanging

collection of fruits concealed by large three-

lobed scales. Each fruit is a ribbed nut

with a large three-lobed scale clinging to it.

(Note also the hanging green female catkins

and the smooth-barked fluted stem.)

(3) Betula (Birch) has a catkin-like cylin-

drical collection of fruits with flat scales

and flat winged fruits : the scales fall off

separately and release the fruits. (Note

also the erect cylindrical female catkins, and

the silvery bark.)

(4) Alnus (Alder) has a woody cone-like

collection of fruits, whose thick woody scales

merely gape asunder, without falling, to

release the flat seeds. (Note also the little

cone-like female inflorescences, and the

stalked resting-buds.)
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CASTANEA SATIVA (.¥;//.).—ChestxNut [Fagaccce)

Castanea sativa (C. vcsca, C. vulgaris), the The large tree in close forest may show-

Sweet Chestnut, is recognisable by its spiny, a tall straight trunk unbranched up to a

Fig. 218. Bark of Sweet Chestnut.

four-valved cupule, which encloses from one

to three chestnuts ; by its long, erect, con-

spicuous male catkins ; and by its long leaves,

the teeth and tip of which are sharp-pointed.

The Chestnut thrives only on a deep soil,

as the massive main root as well as the

strong lateral roots descend deeply.

considerable height ; but in the open, or

in well-lighted woodlands, the Chestnut

produces heavy branches and

an ample broad crown, below

which there may be only a

relatively short bole. Though the tree may
attain a height of ninety feet, it is tliickness

Form and
Dimensions.
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Leaves.

rather than length that is the marked feature

of the trunk, which is known to attain a

diameter of twelve feet. In fact the trunk

of the extraordinary Caslagno di cento cavalli

on Etna measured more than 150 feet in

girth ; but this monstrous stem may have

resulted from the fusion of several. The
stool and stump of the Chestnut have re-

markable powers of sending forth vigorous

erect shoots ; and boughs dipping on to

the ground readily send roots into the soil.

The roots, on the contrar}^ have little or

no power of producing suckers.

The bark (Fig. 218)

becomes thick and
longitudinally furrowed,

and acquires a grey to

brown colour.

The stalked stipulate

leaves are arranged spiralty

on erect shoots,

and, to some ex-

tent, on vigorous branches,

but for the most part the\'

spread out horizontally in

two ranks. In the bud

the blade is plaited along

its parallel lateral nerves,

and is ensheathed by the

stipules belonging to the

same leaf ; but the sti-

pules soon fall off when
once they have ceased to

be of use as bud-protec-

tors. The large, glossy,

somewhat leather}' blade

(Fig. 220) is not unlike a

magnified Hornbeam leaf

in shape, and is more

or less completely hairless

when mature.

The short, blunt rest-

ing-bud (Fig. 219) shows

only two external scales.

On the leafiess rather
Fig. 219.—Twig iu 1 i 1

of Sweet Chest= coarse twigs the lateral

nut in Winter. buds mav be seen to

Flowering
Age.

Fig. 220. —Leaves of Sweet Chestnut.

stand in the a.xils of prominent leaf-

cushions.

The Sweet Chestnut commences to bear

fruit at an age of from twenty to thirtj'

years in the open, but not

until it is fifty or sixty years old

in close forest. In well-lighted

situations it fruits every year, though good

crops succeed only at intervals of two or

three years, or even at longer intervals

inside the forest.

The inflorescences and flowers deserve

close attention, as they provide a clue to

the structure of the simple

and, at least partially, de-

generate ones of the Oak, Hazel, Birch,

Alder, and Hornbeam.

The long erect catkins arise as branches

in the axils of fohage-leaves on the current

vear's- shoot. Their own stems bear no

Inflorescences.



Fig. 221.—SWEET CHESTNUT-C/lSr/lA'£/l SATIVA : WINTER.



Fig. 222.-S\VEET CHEST.\LT-C.4Sr.4.V£.4 S.4r/\.4; SUMMER.
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Explanation

of Catkin.

Fig. 223. Male and Mixed Catkins of Sweet Chestnut,

foliage. On weak dwarf-shoots whose leaves

are all two-ranked, male catkins arise in the

axils of two or three of the lowest foliage-

leaves ; higher up these dwarf-shoots no

other catkins occur. But stronger shoots,

whose lower leaves are two-ranked, but

whose upper ones are spirally arranged,

show in the axils of the successive leaves,

commencing from below, the following :

(i) Resting-buds. (2) Male

catkins (Fig. 223,^). (3)

Mixed catkins with clusters

of female flowers below,

and of male flowers above

(Fig. 223, ? ? ). (4) Rest-

ing-buds.

Both kinds of catkins

bear spirally-arranged cat-

kin - scales,

with clusters

of flowers
standing in the axils of

these. In order to under-

stand the nature of a

single cluster in the axil

of a catkin-scale we will,

for a moment, imagine

the inflorescence that it

represents to possess all

its stems (which in reality

have been suppressed). The

cluster would then take

the form of an infloresc-

ence (see Fig. 224) with

a single stem which ends

in a flower (Number i)

and bears on its sides two

leaves (bractlets I. and

II.). In the axils of these

last two are two branches,

each of which likewise

ends a flower (Numbers 2

and 3), and bears two

leaves (bractlets III. and

lY., V. and VI.). In the

axils of these last-named

are single flowers (Num-

bers 4 and 5, 6 and 7). If we now tele-

scope all the stems together we ha\e on the

main stem (a) of the catkin, in the axil of

a catkin-scale (c), an inflorescence showing

not only a central flower, and on each

side of it a group of three flowers, but

also six scale-hke bractlets between them.

And this is precisely the constitution of

tiu' male cluster of tlie Chestnut showing
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seven flowers and six bractlcts. From such

a type we can derive all the simpler other

types met with in the great group (Fagalcs)

including the Oak, Hazel, and others.

For instance, consider the Chestnut's

cluster of female flowers, of which there

are three in the axil of a catkin - scale

:

here the four ultimate flowers {4-7) are

missing, only the main flower (i) and the

first two lateral ones (2 and 3) being

present ; bractlets I. and II. are visible as

scales, one being on each side of the cluster,

but in place of the four other bractlets (III.

to VI.) there is a cupula which surrounds

the three female flowers, and shows many
narrow scale-like outgrowths and little

bristles. When the fruits are ripe, the

cupule is a spiny investment which opens

out four valves ; these four valves are often

regarded as representing the four missing

bractlets. But even in the Chestnut there

are cluster-inflorescences that include from

four to six flowers, and thus represent stages

intermediate between the three-flowered and

seven-flowered clusters. On the other hand,

the female inflorescence in the axil of a

catkin-scale may also be reduced to the

single central flower (i). Thus on one tree

we find stages from an elaborate cluster in the

axil of the catkin-scale down to a solitary

flower, which may possess all the attendant

bractlets of the complete cluster, and thus

demonstrate its degeneracy.

Each male flower has a perianth of from

six to eight (most frequently six, represent-

ing two whorls of three each)

sepals, which are joined below.

\\'ithin these stand from eight to

twelve complete stamens, which surround a

tiny threelobed lump that represents the

rudimentary remnant of a pistil.

The female flower possesses a perianth

consisting of five to eight (most frequently

six) joined sepals. Within this
Female ,1 j. -l.

^. there may or may not be some
Flower. , . , ,.

stamens, which are rudimentary

as thev lack anthers. In the centre rises

a tuft of rod-like styles which give tlie flower

a spiky appearance. The inferior ovary,

even when the flower first opens, already

possesses distinct chambers with two ovules

Male
Flower.

Mixed In =

florescences,

Fig. 224.

in each. Styles and ovary - chambers fre-

quently number six, but vary from three

to twelve ; and it is of interest to note

that intermediate stages occur ; for instance,

three larger alternating with three smaller

ovary-chambers and styles.

Yet another point of interest is encount-

ered in the mixed inflorescences, in the

middle part of which there are

clusters and flowers interme-

diate between the male and

female types. Above the female clusters

on the main stem of the catkin may be

found other clusters, each showing a central

female flower and two bisexual flowers.

Above these again may appear a cluster of

three bisexual flowers with a reduced

cupule. Still higher, as the num^ber of

flowers in a cluster increases and the cupule

dwindles (till only scaly outgrowths on

separate bractlets recall it), the stamens

become more marked, and the pistil less

significant, until the typical male clusters

are reached.

All these facts suggest that possibly the
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Pollination.

Fig. 225. Catkins of Sweet Chestnut showing Male {6> and
Female (?) Clusters.

ancestor of the Chestnut, and of the whole

group to which it belongs, originally pos-

sessed bisexual flowers arranged in elaborate

branched and stalked inflorescences. If so,

that the complete flowers have been reduced

to male and female flowers by the more
or less perfect suppression of carpels and
stamens, which are now functionless relics

;

while the lateral inflorescences on the stem
of the catkin have been condensed into

stalkless clusters. And these suggestions

receive fresh light from observations on the

pollination.

The male catkins are ren-

dered conspicuous by the

yellow colour of

their en\'elopes

and projecting anthers, also

by their length and group-

ing. They are sometimes

scented (perhaps always so in

their sunny southern home).

The male catkins, too, are

erect — not pendent, like

those of the wind-pollinated

British Oak, Hazel, Birch,

Alder, and Hornbeam.
Finally, the pollen-grains are

stated to chng in groups,

and not to separate like

powder. All these facts

suggest that the flowers

are pollinated by insects.

Crowds of bees, also some

other insects, may be seen

collecting pollen ; and in

creeping about these visitors

cannot fail to transfer pollen

on to the stigmas of adjacent

female flowers. But insects

visit admittedly wind-pollin-

ated flowers, and the pollen

of the Chestnut is smooth

like that of such flowers.

^^'hat then does the female

flower suggest ? It is incon-

spicuous, has neither yellow

poUen nor nectar to invite insect visitors,

and at least to human beings it is devoid

of odour. Its numerous projecting rod-like

stigma - bearing styles agree in size and

position with the large stigmas of wind-

pollinated flowers at least as much as with

the relatively smaller ones of insect-pol-

linated flowers. Thus we tind different

observers describing the Sweet Chestnut as

insect-pollinated and as wind-pollinated.

Apparently the flowers are intermediate

between wind-pollinated and insect-pollin-

ated flowers. So that the Sweet Chestnut's
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Fig. 226. Fruits of Sweet Chestnut.

ancestors may have possessed conspicuous

or strongly scented flowers (or inflorescences)

that were regularly haunted and pollinated

by insects. Neglect by insects may thus

have brought into existence the whole series

of degenerate wind-pollinated Oak, Beech,

Hazel, and others forming the Fagalcs.

After polhnation the ovary enlarges, but

all its ONTiles save one remain small, so

that it becomes the glossy edible

Chestnut containing one seed. The

cupule gradually grows over and ensheaths

the three young
fruits of one cluster

in spiny armour (Fig.

226), but in October

it unfurls its four

valves and exposes

the ripe nuts which

are now protected

by firm chestnut-

coloured walls (Fig.

227).

The seed contains

only the embryo,

which is mainly con-

stituted of tw(j tliick massive

cotyledons that are filled with

food. When the seed

germinates the cotyle-

dons remain below ground as

subterranean food - reservoirs,

and the stem at once produces

small foliage-leaves. From the

first and for many years the

young plant grows rapidly.

The tree may attain a great

age, possibly a thousand years.

The Chestnut comes to us

from the warmer south of Eu-

rope, and reflects the

unsuitability of our

climate in the small size and in-

complete ripening of its fruits

in Great Britain. Apparently as regards

demands for light it stands between the

Oak and shade-bearing Beech. Its general

habit of growth suggests alternately de-

mand for hght and endurance' of shade:

for the tree has a rapid upward growth

during youth, and acquires a thick bark

;

yet, like a shade-bearer, it casts deep shade,

thanks to the large size and horizontal

extension of its leaves. As regards soil,

it shows a marked shyness of lime, and at

best grows feebly on soils rich in lime.

Habitat.

Fig. 227. Fallen Cupules of Sweet Chestnut, one with a Fruit.
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QUERCUS ROBUR (L;««.)-—Cum.mox Oak [Fagaccce)

A Common Oak is recognised by : (i) the Under the name Qncrcus Rohur are in-

acom which ripens in its first year, and is eluded two sub-species or species

—

Q. pedun-

seated in a cup that shows manj' overlapping culata (Ehr.), the Pedunculate Oak, and Q.

Fig. 228. Bark of Common Oak.

little scales pressed close against the surface
;

(2) the pendent male catkins with flowers

grouped at intervals
; (3) the characteristic

lobed leaves which are deciduous and have

stipules tliat fall very early.

sessiliflura (Salisb.), the Sessile Oak—which

are connected by intermediate forms. In

the following description the two will be

described collectively under the name of

the Oak, and the more important distinc-
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Dimensions
and Form.

tions between tlie typical

forms will be indicated.

The deep and massive

nature of the root-sys-

tem witli its large spread-

ing and descending
lateral roots accoimts

for the Oak's sturdy

resistance of storms, and

for the fact that it

flourishes only on deep

soil.

Though tiiis largest of

British trees may tower

to a height

of no feet,

or even 150,

the more striking feature

in regard to the trunk

is the thickness to which

it can grow : one mighty

English specimen pos-

sessed a trunk measuring

seventy feet in circum-

ference. From the trunk

arc emitted great, gnarled

and tortuous boughs,

whose finer branches are

relatively insignificant

and short. In the
Pedunculate Oak, the

trunk, at no great height

from the ground, seems

to divide into a number

of big boughs, pro-
ducing a relati\'ely low-

pitched spreading crown, which is especially

low in the open. The Sessile Oak is described

as having a trunk distinct up to a greater

height, a more regular crown, and more

steepty ascending boughs. The bark becomes

thick and deeply furrowed (Fig. 228).

The lobed leaves are spirally arranged

and, towards the ends of the twigs, char-

acteristically tufted because the
Leaves.

internodes are short. This feature

of thrusting its rosettes of lea\-es into the

Fig. 229. Twig of

Common Oal< in

Winter.

liglit is of special interest when it is noted

that the Oak demands a considerable amount
of direct light. The lobed leaves are stalked

and stipulate, but the stipules fall soon. The
leaf of the Pedunculate Oak (Figs. 233,

235) has a short stalk ; the blade is

practically hairless, and as a rule does not

taper at the base. But the leaf of the Sessile

Oak (Figs. 234, 236) has a mucli longer

stalk ; the blade more frequently tapers

towards its base, shows some hairs on the

lower face, and is more firm and leathery.

The brown or yellow autumnal leaves of

the Pedunculate Oak fall before winter,

except perhaps from some of the erect

younger shoots springing from the base

of the old trunk ; but the thicker leaves of

the Sessile Oak hang longer, and in sheltered

places green leaves may be found in winter

still attached to shoots emitted from the

bole. Thus there is a feeble indication of the

evergreen habit that characterises the Holm
Oak and many other species of Qucrcus.

The resting-buds (Figs. 229, 230) show
many pairs of scales which represent stipules

of leaves whose blades are

not developed. But one

peculiar feature shown by British and other

European Oaks is that the lateral buds

are clustered towards the tip of the twigs

(because the leaves are

likewise so). As the

Common Oak demands
considerable illumina-

tion, only these well-

lighted and clustered

buds develop as a

rule, while those lower

down the year's-shoot

remain li^ing, but in-

active, for many years.

The result of this
behaviour is double.

First, the design of

the branching is char-

acteristically tufted ;

pjg_ 230. -Resting.
moreover, this tufted bud of Common Oak.

Resting=buds.



1





ig2 TREES AND THEIR LIFE HISTORIES

Fig. 233.—Male and Female Inflorescences of Pedunculate Oak.

branching coupled witli the occasional death

of the terminal bud or end of the shoot

is, at least partially, responsible for the

curious zig-zag shape of the main branches.

Secondly, there remain many resting-buds on

the Oak, so that the tree has great power of

throwing out shoots from stumps, or from

old parts of the trunk after this has been

exposed to increased light or after the crown

has been lopped. Often, then. Oaks show on

their trunks bosses studded with twigs and

buds. These little branches arising on the

\'eteran stem, as well as the great boughs

springing from it, cause Oak-trees grown in

the open to produce timber showing much
burr-wood and gigantic knots. But another

important peculiarity of the Oak influ-

ences its shape. The tree has the habit

of emitting a second crop of shoots—the

so-called " lammas-shoots "— in one season.

In summer the resting terminal and higher

lateral buds suddenl\- awaken into activit\',

their scales are forced asunder, and there

emerge fresh green leaves, which in details

differ from those exposed at springtime.

Consequent^ the Oak produces two degrees

or generations of branching, instead of one,

in a single season.

The tree does not commence to bear good

seed until the ripe age of sixty or eighty

years. The male and female
Flowers.

flowers come out on the same
individual, and at the same time as the

leaves are emerging, namely in April or

May.

Both male and female inflorescences arise

as branches on shoots produced during the

current season. On feebler dwarf-shoots

only pendent male catkins arise ; but on

more vigorous shoots springing from the

terminal portions of the previous 3'ear's

twig both kinds of inflorescences occur.
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A resting-bud about to produce a flowering

branch is encased in pairs of scales ; when
it slioots out, the male inflorescences arise

in tiie axils of a few of the uppermost of

paired scales. And on male branches the

catkins can be seen before the foliage-leaves

are revealed (see Fig. 233). When the

branch has grown out from the resting-bud,

its lower foliage-leaves wiU be seen to have

resting-buds in their axils ; furthermore, if

the branch be a "mixed one," in the 'axils

of leaves still higher up are the little,

erect female inflorescences ; and above these

again may succeed leaves with resting-buds

in their axils.

Both kinds of inflorescence are very simple,

and produce only one stalkless flower in the

axil of each bract-scale (catkin-scale).

The hanging male catkin bears many
spirally, but unevenly, distributed catkin-

scales. Each male flower consists of from

five to seven sepals joined below, and from

Fig. 234. Female Inflorescence

Sessile Oal<.

Fig- 235. Shoot of Pedunculate Oak.

five to twelve complete stamens ; there is

no trace of a pistil.

The female inflorescence shows fewer

flowers on its axis, only from one to li^•e. In

the Pedunculate Oak the erect inflorescence

has a distinct stalk with flowers at its sides

(Fig. 233, $ ). So that eventually the acorns

are raised upon a stalk, a peduncle, longer than

the leaf-stalk (Fig. 237). But in the Sessile

Oak the female flowers are crowded together

apparenth' in the axil of the foliage-leaf, be-

cause the inflorescence-stem is contracted

(Fig. 234, $ ) ; consequently the acorns are not

stalked but sessile (Fig. 236). Each flower

is surrounded by a basin-hke scal\- cupule,

which becomes the wood\- acorn-cup. The

distinctly toothed perianth consists usuall\'

of six joined sepals inserted above the

minute lump representing the inferior ovary.

In the centre rises the three-branched

style terminating in three stigmas. At the

time of pollination the ovar^,- shows no
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of two large cotyledons ; these

are flat on their inner (applied)

Fruit.

Fig. 236.—Fruit of Sessile Oalc.

distinct cavitj', still less any ovules, but

later it acquires three chambers, each of

which encloses two ovules.

After pollination by the agency of

wind, the fruit ripens in the same year,

so that in October the full-

sized mature acorns may be

seen in connection with twigs produced

during the current year. Nearly always

the ovary changes into a one-seeded

acorn, though it previously possessed six

ovules
; yet cases are known in which

all six ovules change into seeds, hi

which case the acorn produces six seed-

lings. The scales on the cupule o^•erlap

and lie flat against the surface.

The seed is wholly occupied by the

embryo, which is mainly constituted

Seed and
Germination.

faces, but rounded

on the outer. In

germination the root

emerges, the acorn-wall splits, but

the food-containing cotyledons re-

main below or on the ground. The

main stem grows up and produces

at first little scale-lea\-es ; thus the

young seedling spends its substance

nearly entirely in producing a deep,

unbranched tap-root, and a long,

imfoUaged stem, which shall raise the

liist green leaves above the adjoin-

ing humble vegetation. Thereafter

the growth of the young tree is

moderate—neither so rapid as that

of the Birch, nor so slow as that

of the Beech.

Fig. 237.—Fruit of Pedunculate Oal<.
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Tlie tree may attain

a great age, probably

a thousand years.

Tlie Oak can grow-

on \'arious kinds of

soil, and e\-en endures

till' \'icinit}' of the

sea, though in windy

exposed situations it

dwindles to a wind-

elipped dwarf (Fig.

31). The Pedun-

culate Oak is said

t o demand more
moisture than the

Sessile Oak ; at least

it is found more
a b u n d a n 1 1 y i n

moister lowland soil
Fig. 239.—Oak Spangle-galls.

Fig. 238.—Oak Apple-galls.

than the latter, which often occurs

at higher levels on hillsides. The

difference in the situation of the

two species partly accounts for their

difference in form (thickness of leaf)

and behaviour (time of sending out

foliage). Q. pedunculata is generally

more common in England, but Q.

sessiliflora is the more abundant in

certain parts of Wales.

In addition to intermediate forms

there are various peculiar culti-

vated or wild varieties of one or

other of the two species ; such as

columnar and weeping forms, as well

as forms with split or narrowed

leaves and lobes.

The Oak suffers from a horde of

foes—both fungal and animal. The

most famiUar effects of

these are galls, caused by

minute midge - like gall - wasps

(Cynipida), which pierce and deposit

eggs in young developing parts of

roots, stems, or leaves, and thus

cause these to produce distorted

members known as gaUs (Figs. 19,
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20, 238-9). The study of these galls is com-

plicated, because : (i) One and the same
species of insect at different stages of its

life may cause two entirely different, though

perfectly characteristic kinds of gall. (2) If

we open a gall it ma\^ contain—first, the

small insect causing it ; secondly, other in-

sects that have invaded the gall ; thirdly,

minute insects whose larvae are parasitic upon

the two preceding types of vegetarians ; and,

fourthly, stiU more minute ones whose young

are parasitic on the parasites just mentioned.

QUERCUS CERRIS (I;«;/.).—Turkey Oak (Fagacece)

Quercus cerris is an oak which sheds its

leaves eveiy autumn and, in habit, is very

like the Common Oak, but is easily dis-

ated structures which taper to a thread-

like end.

In the following brief account comparison

Fijr. 240. Fruit of Turkey Oak— Quercus cerris,

half-grown—and ripe fallen.

tinguished bj' the persistent stipules, the is made tliroughout witli the Connnon

outer scales of its resting-buds, and scales Oak.

on its cupula, all of which are narrow, elong- 'Die rough bark is darker, being nearly
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l)lark. The leaves vary greatly in form, but

usually have more pointed and relatively

narrower lobes (Fig. 241);
Comparison

tj^^, stipules of the upper
with the ^

, ,

Comnion Oak. l^^ves may remam attached

to the twigs for more tlian

a year as blaciv threads.

The resting-buds, for the most part,

show the narrow thread-like ends of the

outer scales (see the topmost bud shown
in Fig. 242).

The flowers and inflorescences (Fig. 46)

arc designed and arranged as in the Common
Oak, but the male catkins, by reason of their

length and number, are more conspicuous.

The little female inflorescences with short

stalks show^one to four flowers.

The greatest difference concerns the fruit.

After pollination, in April or May, the ovary

Fig. 241.—Shoot of Turl<ey Oak.

and cupule grow comparatively slightly in

their lirst season, so that the following

spring finds the young fruit

of'Acorn
represented by a very small

juvenile acorn concealed within

a Httle " mossy " cupule (Fig. 46, la). In

its second season the fruit grows gi-eatty,

and ripens, so that the full-sized acorns are

connected with the previous

year's twig (so-called two-

year-old twig).

The acorn jirojerts from

a cupule from wliich

stand out many narrow,

elongated, and curled or

curved scales that cause

this tree to be known as

the " Mossy-cupped Oak "

(Fig. 240).

The tree is a native of

the more southerly parts

of Europe, whence it has

been introduced into Eng-

land, where it is by no

means uncommon.

Three American species of

Quercus, Q. coccinea, Q. rubra, and

Q. Phellos.

_ occasionally

seen in Eng-
lish gardens or

parks, agree

with the Tur-

key Oak in

having leaves

that fall each

autumn and

acorns that

require two

seasons for
ripening.
They differ,

however, in

that the
scales on their

acorns resem-

ble those of

the British

Oaks, and are

not "mossy."

O. Phellos. a

Willow- Oak. is unlike _all three others in its

leaves, which are narrow, willow-hke, and devoid

of both teeth and lobes. The leaves of the

other three are lobed and not very unlike. In

0. coccinea, the Scarlet Oak, the young emerging

leaves are vivid red in colour, while in autumn

the foliage is blazing scarlet. In Q. rubra the

young leaves are pink, and the autumn-leaves

are orange, brown, or red.

Fig. 242.—Twig
of Turkey Oak

in Winter.
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QUERCUS ILEX {Linn.).—Hoh^i Oak {Fagacece)

The Holm and Cork Oaks differ from the trunk surmounted by a rounded, often wide,

preceding species of Quercus in ha^^ng ever- crown. Its rough, brown or grey, bark is

green leaves, which are leathery and nearly divided into smaU scales by numerous fine

always show on their i)allid lower faces a longitudinal and transverse fissures (Fig.

white or grey coating of close-set hairs, as 243) ; in this it contrasts with the rather

do the young twigs. similar Cork Oak (Q. suber), whose trunk is

The Holm Oak, in this country, is a tree invested in a very thick, deeply furrowed

of medium size, witli a relatively sliort covering of cork (Fig. 245).



Fig. 2^4.- HOLM OAK QUERCUS ILEX.
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The spirally arranged leaves (Fig. 21) are

extremely variable in form, showing an even

or a toothed margin ; they last for

two complete seasons, but their

stipules are short-li\-ed. It is interesting to

absorb water rapidly from the cold soil, yet

the e\"aporation of water from the shoot

may be favoured by dry air and winds ;

consequently, leaves retained during winter

require special protection from desiccation.

Fig. 245.— Bark of Cork Oak.

compare the natiu'e of tlie leaves of tlie

evergreen species of Oak with those of

deciduous species. The former are thicker

and more leathery—and the same is true of

species of Pmntis {see p. 340). One reason for

this is tliat during winter tlu; roots cannot

The tree bears seed quite early in life, at

an age of eight or ten years. The flowers

open in April or May, and the

resultant acorns ripen in Sep-

tember of the same year. In-

florescences, flowers, and fruits are arranged

Flowers
and Fruit
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forms woods near tlio

coast.

The evt-rgret'ti Cork

Oak likewise has vari-

able leaves, which may or

ma\- not possess well-

marked teeth. Apart

from its bark, it differs

from the Holm Oak in

that the scales of the

acorn-cup project out-

wards at their tips, where-

as those of the latter tree

are closely pressed against

the surface. When these

two species have toothed

leaves they somewhat re-

semble the e\'ergreen

Quercus coccifera, but the

acorns of this tree do not

ripen before their season,

and the acorn-cup is beset

with projecting, hard-

pointed scales.

Fig. 246.—Withered Male Cat-

kins and Young Acorns of

Holm Oak.

and designed much as in the

Common Oak, the fruits being

inserted on shorter or longer

stalks. (Figs. 6, 246-7.)

The Holm Oak belongs to

the south of Europe, where

it can grow on dry open places.

Thus the thickness and hairi-

ness of the leaves must also

be associated with the dry-

ness of soil, and dryness of

summer, which often pre\'ail

where the Holm Oak natur-

ally lives. The Cork Oak,

too, belongs to the south

of Europe, where it often Fig. 247.—Fruits of Holm Oak.
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FAGUS SYLVATICA (L /««.).—Beech (Fagacccr)

The Common Beech is recognisable by its c3-nndiical in type, not being fluted as

smooth bark, its stalked, rounded, male and is that of the likewise smooth-barked Horn-

female inflorescences, its three-angled fruits beam. In dense forest it remains distinct

tiiX. 24.N.— BarK oi lie

arranged in pairs within a four-valved

spiny cupule, the silvery fringe of hairs

on its younger leaves, and finally by its

spreading, long, narrow, chestnut-coloured

resting-buds which show many scales.

The root-system, as a whole, is not deep-

seated, but rather possesses very extensive

shallow lateral roots which are continuous

with ridge-like buttresses up the base of

the trunk (Fig. 248).

The tree is a large one, sometimes no
feet or even more in height, and may have

a trunk six feet in thickness. The trunk is

and straight up to the top of the crown,

which is egg-shaped and may not com-

mence until sixty feet above the

may soon be lost among a number

of spreading and ascending large boughs,

which form an ample, wide crown that

majr reach nearly to the gi^ound. The

dense branching and close arrangement of

the leaves cause the Beech to cast a

deep shade (Fig. i). The deep shade ex-

terminates seedlings of all light-demanding

trees, as well as all lierbs, save those which
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are shade-lovers ; so that in a Beech-

wood the relatively poor but characteristic

vegetation on the ground contrasts with

the wealth of herbs found in well-lighted

woods, where Aspen, Birch, and perhaps

Scots Pine may be found growing together.

E\en in the shade of clumps of Beeches

or of a solitary tree the ob\'ious vegetation

is meagre (Figs, i, 24S).

The bark (Fig. 248) remains thin and

smooth till the tree is \'ery old ; it usually

seems to be of a light grey colour, owing

to the presence of various lichens, but

sometimes is greyish black. Occasionally

trees m&y be found showing the bark

raised into rough stony lumps. But, quite

apart from such rough-barked " She-

Beeches," very old trees may show at the

base furrowed rough bark.

The stipulate, stalked leaf (Figs. 253-7)

varies in size and shape of blade, which, how-

ever, always has a marginal fringe

of silvery hairs when young. The

upper part of the pointed blade is toothed,

but the lower parts are usually not so. In

autumn the leaves show colours varying from

light yellow to deep rusty-browTi, and the

autumnal beauty is often prolonged because

of the tardy shedding of the dead foliage,

which ma}' re-

main attached

to young Beech-

trees all through

w i n t e r a n d

early spring.

The 1 e a \' e s

are arranged in

two ranks,
along the sides

of the horizon-

tal or inclined

stems; by twist-

ing their stalks

they place
their upper
faces perpen-

dicular to the

Fig. 249.- Resting-
bud of Beech.

light. There are

two different kinds

of shoots
Branches.

,— long-

shoots and dwarf-

shoots. The latter

kind {see Fig. 255)

have very short

intcrnodes, are un-

fa r a n c h c d, and

bear wry few

leaves, so that old

dwarf-shoots (say

fifteen years of

age), s h o w i n g
many close-set

rings marking the

places of fallen

leaves, may be

much shorter than

a long-shoot only

a month old. By
the mingling of

dwarf - shoots and

long - shoots, the

foliage is arranged

in a dense pattern

(Fig. 255). It is

the long - shoots

with longer inter-

nodes that provide

branches and carry

the leaves farther

out into the light.

When accident

brings a dwarf-shoot into a \\ell-lighted place,

or kills the long-shoots above, the dwarf-

shoot m.ay develop into a long-shoot. On an

inclined long-shoot the leaves are inserted

nearer to the lower face than to the upper

face of the stem, but the lateral buds do not

share this peculiarity. Consequently the

buds are not e.xactl}^ in the axils of the leaves

or leaf-scars, but only obliquely so (Figs. 249,

250). As the leaves and lateral buds spring

from the two sides of a branch, the branch-

ing is in one plane, which, of course, is

Fig. 250.—Twig of Beech
in Winter.
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Fig- 253- -Opening Buds of Beech,

early stages.

horizontal in the case of a horizontal

branch. At the conclusion of the

active season the terminal bud often

persists, but it may die and be re-

placed by the topmost lateral bud.

The gloss}', chestnut-coloured rest-

ing-buds (Figs. 249 and 250) are of a

narrow spindle shape. Stand-

ing out from the stem, thej-

show numerous scales which are ar-

ranged in four ranks because they are

the paired stipules of bladeless leaves

that are two-ranked. The highest

buds on the year's-shoot grow out

into long-shoots, those lower down

into dwarf-shoots, while the lowest

remain dormant. As the dormant buds

do not retain their proper connection

with the wood of the stem for more

than about twenty years, the Beech

has but few old dormant buds. Con-

sequently we do not see any young

branches sprouting out from the old

trunk ; e\'en when felled the Beech

has specially to manufacture new buds

that sprout from its stump.

The various stages of sprouting shown

bv a resting - bud when aroused into

activity are illustrated in Figs. 253

and 254. These show the pleated

foliage - leaves emerging from its tip.

Silvery hairs fringe the young blade

and coat the nerves on its lower face,

especially at the angles of these, also

clothe the long shining white stipules

which in\est the infantile blade, and

adorn the leaf-stalk which eventually

emerges. .\nd Figs. 255 and 256 con-

tinue the story by showing the slightly

older twig that has shot forth ; the

Fig, 254. Opening Buds of Beech,

later stage.
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Flowering
Age.

stipules have been shed or hang down,

because they have performed their

duty of protecting the young leaves,

while the hairs on the older leaves

have shrivelled or fallen.

The Beech does not bear seed until

it has reached the ripe age of sixty

or eighty years in forest,

or from forty to fifty in

open country. Though it

can produce flowers every year, rich

crops of seed occur only at intervals

of five, six, or even more years. The
flowers open at the same time as the

leaves come out, in April or ^lay ; the

fruit ripens in September of the same

year, and is released in October.

The male and female flowers are

arranged on long-stalked, almost glob-

ular inflorescences, which

arise in the axils of leaves

on short branches of the current year.

The feebler flowering branches, distant

from the tip of a shoot, may bear onlv

Flowers.

Fig. 256.—Male :' and Female 9 Inflorescences of Beech.

Fig. 255.— Branch of

Beech showing completed
Year's-shoots, and lnflor=

escences.

male inflorescences

(Fig.255, ?); but the

more \-igorous and

exposed ones have in

the axils of their

lower foliage - leaves

male inflorescences

which are pendent on

long, slender stalks,

and in the axils of

their higher leaves

female inflorescences

which have shorter,

stouter stalks that

enable them to stand

erect (sec Fig. 256 ).

Both t}-pes of in-

florescences may bear
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Fig, 257. Fruits of Beech in Cupules

on their] stalks one or two narrow scales,

and a few more immediately below the

head-like groups of flowers.

The male "head" consists of a number

of short-stalked flowers arranged in a

tuft. Each small flower has an unequal-

sided, bell-like, hairy perianth showing from

four to seven teeth, which denote as many
joined sepals. Within the perianth stand

from eight to twelve complete stamens,

whose long filaments thrust the anthers well

out of the flower. In the centre may be a

tiny rod-like vestige of a useless pistil.

The female " head " consists solely of two

female flowers situated within a four-lobed

cupule, which is externally coated with many
soft narrow outgrowths that have long

thread-like ends. Each hairy flower has a

perianth with from four to nine (often six)

teetli ; it includes no stamens. In the centre

rises the deeply three-branched st3'le which

surmounts the three-chambered inferior

ovary ; in each ovary-chamber are two ovules.

After wind has conveyed pollen to the

stigma the ovary changes into

a three-angled, three-sided nut

whicli contains only one seed. Two Becrh-

Germination.

nuts are thus encased

in one cupule, which

becomes hard and

woody at the same

time as its out-

growths change into

stiff bristles or

spines. In October

the four valves of

the cupule open out

and permit the nuts

to escape.

The seed is wholly

occupied by the em-

bryo, which has two

broad, folded cotyle-

dons. At the com-

mencement of ger-

mination the root

emerges from the

nut and pierces the soil ; and soon afterwards

the nut, still concealing the cotyledons, is

raised above the soil by the

stem (hypocotyl). The open-

ing cotyledons throw off the cracked nut-

shell, and, being still folded, show their

white, hairy, lower faces ; subsequently the

cotyledons open out, bend down, and thus

acquire a horizontally extended pose (Fig.

27). The stem grows and at once produces

foliage-leaves. During the first five years of

its life the young plant grows in height very

slowly ; and even up to twenty or thirty

years the growth in height of this shade-

bearing tree is slow. The little shaded

plant has a problem to face. Its leaves are

arranged in two ranks, so that if the main

stem were to grow erect, and the leaves were

to preserve their natural positions, the

latter would shade each other seriously.

Hence in its early life the little plant adopts

an admirable plan for collecting light. The

end of the leading shoot inclines and arches

over, and the leaves on its sides twist so as

to place their faces horizontal. In the

following year it is not the bud at the end

of the drooping shoot tliat grows up, but
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a bud produced nearer the top of the " arch,"

and the resultant new leading shoot behaves

in the same manner as its predecessor.

In addition branches arise on the flanks

so that the juvenile beech exposes more or

less horizontal fan-like expanses of foliage

to the strongest light (Figs. 2, 3). Thus

the little plant does not grow swiftly up

towards the light ; its policy is to spread its

foliage and utilise to the best advantage

the dimmed light in wliicli it lives.

The dominant character influencing tlie

Beech-tree's distribution is that it can

endure more shade than

any other broad-leaved

(dicotylous) British tree.

And its shade - bearing

quality is reflected in

its smooth thin bark, in

its form, in the density of

shade it casts, and in its

slow rate of growth in

height (at least up to

an age of twenty years).

As regards composition

of the soil the Beech

is complaisant. On dr\-

soils it is naturally

stunted, but on heavy

soaking soils it refuses

to grow. Owing to the

power of producing long

and extensive, shallow,

lateral roots it can live

on shallow soil.

Among the more ob-

vious diseases from which

the Beech suffers is one

revealed in brown patches

on the leaves ; these

patches are caused by the

burrowing larvje of a cer-

tain weevil {Orchestes fagi)

which locally excavate

the interior of the leaf.

Among several varie-

ties of the Beech, possibly

the Weeping Beech (Fig. 258) is the most

interesting, because it represents merely an

exaggeration of the young Beech's mode

of growth, and of the mature tree's habit

of producing twigs more or less drooping

at their ends. But more familiar is the

Copper Beech (analogous dark red-leaved

varieties of Hazel, and Cherry, also occur).

Finally, varieties of the Beech occur with

narrow or divided leaves, the latter being

foreshadowed by the deeply-toothed leaves

displa\-ed by some ordinary specimens of

this tree.

Fig. 258.—Weeping Beech,
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CORYLUS AVELLANA {Linn.).—Hazhl [Bctulaccce]

The Hazel is instantly recognisable b_v

its fruits, or by those buds from which

crimson st3'les project in tufts at the same

The root-system of the Hazel shows no
true main root ; its place has been usurped

by a strong lateral one. Many of the roots

Fig. 259.- Stems of Hazel.

time as the male catkins hang on the leafless

bush. Additional features to note are the

stipulate leaves arranged in two ranks (except

on the suckers or stool-shoots), the hairy one-

year-old twigs, and the characteristic bark.

are shallow and horizontal, and can send

up foliaged suckers. By decay of the parts

of the roots connecting the main

plant with the suckers, the latter

maj' become separate individuals.

Roots.
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rilj— that is to say, its

rigiit half is appHod flat

against the left half.

Though the blade when

young is coated with

silvery hairs, it becomes

nearh' hairless when ma-

ture. Tlie bud-protecting

stipules (Fig. 260) may
fall soon or hang on till

late in summer.

The resting-buds (Fig.

261) are shghtly com-

pressed, and

Fig. 260.— Leaves of Hazel.

The Hazel is a bush rarely exceeding

twelve feet in height, arid has, in place of

a main trunk, a number of strong branches

springing from its base. The shrub owes

its form to the limited growth in length

of all the shoots, and to the habit of throw-

ing out from the roots or stool vigorous

erect shoots (Fig. 259), which in one season

may attain a length of six feet.

The bark (Fig. 259) remains smooth for

years, and is marked by thin transverse

lines (lenticels) which recall those of the

Cherry ; eventually at the base a furrowed

scaly bark may be formed.

The stalked, simple, stipulate leaves are

arranged spirally on the long erect suckers

and stool-shoots, but on the

other long-shoots and dwarf-

branches which are not erect the}- form

two rows along the flanks (Fig. 260). In

shape the long-tipped blade \-aries con-

siderablv, for the leaves on vigorous erect

shoots tend to become lobed and to show

three tips. The blade is not perfectly s\Tn-

metrical, the one half being slightly larger

at the base ; its margins are indented with

double or single saw-like teeth. In the bud

the blade is sunply folded along the mid-

Resting-buds.

show brown

scales,
within
which lie

two ranks of lea\-es, the

lowest of these latter being

represented only by pairs

of silvery stipules, and the

higher ones b}' pairs of

stipules with the young

blades already bet\veen

them. The buds are naturally

arranged on the ordinary

branches in two rows, and

incline shghtly to the upper

face of the branch, while

the leaves (or leaf-scars) are

slightly displaced towards

the -lower face. This feature

in horizontal branches is

shown still more clearly in

many other trees. If, in late

spring and afterwards, we
watch the beha\-iour of a

leafless hairy twig produced

during the pre\-ious year,

we see the topmost bud

opening, growing out to a

long-shoot, which in summer

dries up at its end and

sheds the terminal bud.

The place of this is usurped

externally

overlapping

Fig. 261.

Twig of Hazel

in Winter.







214 TREES AND THEIR LIFE HISTORIES

Fig. 264.—Male (6) and Female (v) Inflorescences of Hazel.

by the topmost lateral bud, which is so

displaced as to present the false appear-

ance of being truly terminal (Fig. 261).

The other lateral buds, for the. most part,

develop into dwarf-shoots bearing a few

foliage-lea\'es.

The Hazel begins to bear flowers and

filberts quite early in life, at the age of ten

years ; in well-lighted situations it blossoms

every subsequent year, but in shady woods

allows intervals of three or four
ime o

years to pass without flower-
Flowering;. t'

ing. Among native trees and

shrubs it is the first to flower ; often in

January and sometimes even in December

its catkins open long before the leaves
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unfold. This early flowering is possible,

thanks to preparations made during the

preceding summer.

Going back to this summer, the shoot

produces some lateral buds destined to

develop into foliaged dwarf-branches, and
others destined to produce inflorescences.

Buds of the former nature remain inactive

until the following year, as do those

enclosing the female inflorescences ; but

the buds responsible for the production

of tlie male inflorescences grow out in the

year of their production, and give rise

to branched dwarf-shoots. Each dwarf-

shoot of this last kind ends in a male

catkin, and bears at its sides from one to

four others ; moreover, near its base may
be one or more resting-buds that will pro-

duce in the foUo\%'ing 3'ear female inflor-

escences or ^•egetative branches. Thus in

July or August may be seen on

dwarf-shoots groups of little cylin-

drical male catkins. These rest naked

during the winter, but, even when

the soil is frozen, they may be

aroused into activity by a day or

two's direct sunlight, and thus cause

the shrub to blossom in mid-winter.

When growth commences the axis of

the male catkin elongates, becomes

flaccid, droops over, and the yellow

pollen is shed ; while on the same bush

the tufts of red stigmas are thrust

forth from the female buds.

The pendent, cylindrical male catkin

(Fig. 264, J ) shows a number of green

bract-scales spirally arranged on a

long axis. Each concave green cat-

kin-scale bears on its (true) upper face,

towards the sides, two little scales, and

towards its centre seemingly about

eight stamens. These stamens repre-

sent a smgle stalkless flower, which

is thus de^"oid of any perianth. The

stamens are pecuhar in structure, for

each short filament terminates in a

one-lobed anther, which is capped b}'

a tuft of hairs, so that tlie anther represents

only half a complete anther. Some of the

stamens are often approximated in

Catkin. pairs, sometimes two of their fila-

ments are joined at the base, and
rarely one filament (occupying the place

of two) bears at its top two anthers. It is

therefore supposed that the eight apparent

stamens with half-anthers really represent

four stamens, di\-ided down their centres

into eight halves, and this view is .confirmed

by comparison with other representatives of

the Hazel Family.

The female inflorescence at flowering time
is mainly concealed within a bud which
closely resembles an ordinar\' resting-bud,

but shows, projecting from its tip, from sixteen

to twenty-four curled crimson threads, which
are the stigma-bearing styles (Fig. 264, ^ ).

Dissection of this bud reveals successivelv

:

Fig. 265. Fruits of Hazel.
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Female Inflor

escence.

brown scales, pairs of silvery stipules, then

from three to five tiny stipulate leaves (in two

ranks), and finally several spirally-arranged,

silky, white bracts (catkin-scales) in whose

axils are the female flowers. To anticipate

for a moment : as the fruits are ripening

the axis of the bud \\'ill elongate, the tin\-

fohage-leaves grow out, and the minute

flowers change to nuts. Thus in realit\- the

female inflorescence is catkin-hke in design,

and terminates a foliaged dwarf-branch.

The female inflorescence itself has from

four to six bract-scales. In the axil of each

of these stand two female

flowers which are extraordin-

arily simple and immature
in structure. The flower consists of two

long crimson styles joined at the base,

round which there is the merest trace of

a ring representing the future perianth.

Beneath this is a minute, hairy, white, cup-

like envelope which will become the cupule,

but is now shallow and may already show
from four to sLx very minute teeth. Of ovarv

or ovar3^-chambers there is scarcely a trace,

and of 0%-ules no sign whatsoe\'er. Yet
this is the condition of the flower at the

very time when pollen is conveyed b^- wind
to the stigmas. Xot imtil six or eight

weeks later does the flower reveal its true

structure. By this time the perianth has

become distinct as a ver\- small, toothed

fringe
; below it the swollen inferior o\-ar3'

has grown and now shows two chambers,

each with one o\Tale ; while surrounding

the base of the ovary is a clearly-lobed

young cupule. [The two female flowers

represent a stalkless forked inflorescence,

of which the terminal flower is missing

and only the two lateral flowers (2 and

3 in Fig. 224) are formed ; sometimes

the middle (terminal) flower actually does

appear.]

In the whole female inflorescence only few

flowers will develop into complete nuts, and

^ . there is a further waste of o\ailes in
Fruit. „ , r ,

that usually only one of the two

o\-ules in an ovary gives rise to a seed (though

sometimes a hazel-nut includes two seeds).

The o\-ary-wall becomes hard and woody,

forming the nut-shell, which, when young

and green, still shows the circular line

marking the former insertion of the perianth.

The seed, being thus adequately protected,

has only a thin papery shell of its own.

The fruits are not ripe before October or

November, at which time the green cupule

is ver}^ e\-ident (Fig. 265).

The fruits are dispersed b}- animals,

especially by squirrels which apparently

either forget where thej^ have stored the

nuts or die before exhausting their store.

The seed contains no food-material out-

side the embryo, which mainly consists of

two large cotyledons that are gorged

with oil and starch. In germination

the hard shell cracks, but the cotj'ledons,

being reser\-oirs of food, do not come above

ground, so that the first green leaves are

foliage-leaves.

The Hazel can endure a certain amount
of shade, and can grow on ver\' various kinds

of soils, though it is shy of thoroughly wet

ground.

One interesting disease from which the

filbert suffers is that caused by a weevil,

Balaninus niicum. The female beetle

possesses a slender snout, which is nearly

as long as her body and is designed

to aid her in thrusting an egg into the

deeply concealed ovarj^ The egg develops

into the maggot so familiar in ripe filberts.
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CARPINUS BETULUS (/./;;;;.).—Hoknhi;am {iktitlaccce)

This tree is recognised by its hanging is clistinguislied frcnn that of the Beech

catl<ins of ribbi'd fruits concealed by large by its broadly-Huted character (Fig. 266).

three-lobed bracts, its thin smooth bark The tree rarely in this country attains a

Fig. 2()(). — Bark of Hornbeam.

and fluted trunk, as well as by its pendent height exceeding seventy feet, or a diameter

male and female catkins, which flower at the
_ ,

of trunk greater than three

time when the leaves emerge. and^FcH-m"* ^^^^- "^^^^ trunk may or

From the usually shallow root-system may not remain straight and

there rises a smooth-barked trunk which distinct up to a considerable height ; in any



Fig, 267. HORNBEAM CARPINUS BETULUS : WINTER.



Fig. 268. HORNBEAPA-CARPISUS BETULUS : SUMMER.



TREES AND THEIR LIFE HISTORIES

case, relatively low down it gives off

many rather slender boughs which ascend

sharpty and give to the crown, when leailess,

a besom-like appearance.

The bark remains remarkably thin and

smooth, and is universally described as

being of a light grey colour ; but frequently,

at least, the gre\mess is due to lichens,

and the bark is often of a very dark shade,

recalling by its markings black watered

silk. Associated with the behaviour of its

bark is the exceeding longevity of the

resting-buds, which may remain hving and

attached to the stem for eighty years.

It is largel}' due to these aged buds that

the Hornbeam can emit new branches from

old parts of its bole or stump.

The alternate, stipulate, stalked leaves

(Fig. 269) are arranged in two ranks as in

the Hazel. Their narrow form,

sharp tips, and, above all, their

sharp double teeth, are noticeable. Hairs

are absent from their upper faces, though

some are present near the ner\-es on

the lower faces. The folding of tlie leaf

in the bud is entirely different from that

in the Hazel, as the blade is not folded

along the mid-rib, but is plaited along its

lateral nerves, which are parallel (Fig. 271).

The bud-protecting stipules soon fall. One

Fig. 269. Shoot of Hornbeam.

peculiar feature the Horn-

beam shares with the Beech :

the autumn-tinted, rusty-yel-

low leaves to a large extent

are apt to remain attached

to the twigs all through the

winter.

The narrow, elongated

resting - buds somewhat re-

semble those
Resting.buds. r ., t? 1of the Beech,

but differ from these in being

shorter and in that the lateral

ones are pressed against the

stem (Fig. 270). Though the

Hornbeam bears numerous

leaves, and consequently

numerous axillary buds, it

often produces between the

leaf-scar and the true axillary

bud an additional (" acces-

sory ") bud. To the presence

of these the Hornbeam largely

owes its power of forming

dense hedges when clipped

(and tlie persistence of the

dead leaves during winter

stiU further adapts it for

this use). But, quite apart

from these peculiar buds,

the Hornbeam
lias a great

p o w e r of

throwing out

shoots from parts above

ground or under ground, and

of thus withstanding brows-

ing animals or pollarding.

Flowers appear on the

tree before it has reached

an age of twenty

years, and there-

\ after they occur nearly every

year, both male and female

flowers being seen on tlic

same individual tree. The

Hornbeam, in fact, shows

Fig. 270.

Twig of

Hornbeam
in \\'inter.

Flowers.
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cxtrcnifly abundant flowers, so that in spring

the hanging male catkins may give to the

as yet feebly-foHagcd tree the appearance

of a fountain whose spray shimmers witli

silver and has the faint gleam of pure

yellow gold ; while at a later period of the

year the large tliree-lobed bracts of the

ripening fruits may be so bountiful as

winter (contrast the Hazel). From such

a bud there develops a short stem bearing

at its base a few scales and very rarely

a couple of feeble foliage-leaves, and ter-

minating in a jx'ndent male catkin, which

sliows many spirally-arranged green and

red catkin-scales (Fig. 272, ^ ). The concave,

rather large and broad, catkin-scale sup-

Fig. 271.—Opening Buds and Emerging Catkins of Hornbeam.

to take no small share in forming green

foliage.

The male and female inflorescences are

solitary catkins, which emerge at the same
time as the leaves. They form the termin-

ations of dwarf-shoots, and develop from

buds on shoots that were produced during

the preceding year.

The male inflorescence lies voung and
hidden within a resting-bud all tlnough the

ports on its upper face nothing beyond from

four to twelve characteristic stamens. The

stamen consists of a deeply-forked fila-

ment, and each of the two arms of the

fork ends in a half-anther which is capped

by hairs. Though at first glimpse there

seem to be from eight to twent^^-four sta-

mens, it will be evident that the stamens

are not so completely divided as in the

Hazel.
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Fig. 272.—Male {ij and Female (9) Catkins of Hornbeam.

Catkins.

The female catkin usually springs from

a lateral or terminal bud higher up the

twig. The bud develops into a

dwarf-branch, on which scales

and foliage-leaves precede the \-ery slender,

pendent, and loose, female catkin that ends

the little branch (Figs. 271-2). Thus the whole

design of the dwarf-branch is hke that of

the Hazel, but there are two points of differ-

ence in reference to its behaviour: first, the

catkin completely emerges from the bud
;

secondly, the foliage shoots forth at the

same time. In the axil of each narrow green

catkin-scale, and embraced by its base, are

two flowers, which agree in structure with

those of the Hazel, inasmuch as each shows

two long red stigmas, and eventually a two-

chambered ovary surmounted by a four- or

five-toothed little perianth, whicii is very dis-

tinct in the fruit. But beneath each flower

there is no cupule ; in place of this is seen

a narrow, silver-haired scale with two tiny

lateral lobes at its base. The two three-

lobed scales, respectively belonging to the

two flowers on a catkin-scale, stand within

the latter and are placed right and left

of it. The catkin-scales soon fall, but the

three-lobed scales (bractlets) subsequently

become very large.

After polhnation has been effected by the

agency of the wind the ovary develops

„ . into a ribbed, dry, one-seeded fruit,
Fruit. .... ,

-
, , , ,

which IS partly concealed by the

large three-lobed bractlets. Thus the pend-

ent fruiting catkins present a unique aj^pear-

ance (see Fig. 273). When the fruit falls,

in No\-ember or in spring, it carries with

it the big bractlet, which acts as a sail
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;ind thus facilitates its dispersal b}- the

wind.

The seed only contains the embryo, in

whose large cotyledons the food

(oil and starch) is stored. In germ-

ination the shell of the fruit splits into

its low-pitched branching, its smooth bark,

the dcnseness of shade cast by it, and
its slow rate of growth. The
seedling actually seems to de-

mand shade, but this may
be at least partly to avoid desiccation.

Require
ments.

F'g- 273.—Fruits of Hornbeam,

two valves, but remains below ground,

whereas the green cotyledons force their

way out of the soil and are succeeded by

foliage-lea\"es.

The Hornbeam is, first of all, a shade-

enduring tree, as might be surmised from

As regards soil the Hornbeam is not

exacting, though it avoids verj' heavy

or dr\', as well as marshy or peaty,

soils. Altogether the Hornbeam forms

a sharp contrast to the light-loving

Birch.
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BETULA ALBA (I/;r;z.).—Silver Birch {Bctulaccce)

Silver Birches are recognised by the thin, pcndiila (Roth) [or B. verrucosa (Ehr.)], the

white, silvery bark, which is smooth and White Birch, and B. pubesccns (Ehr.) [or

shows dark transverse lines ; by their slender B. alba in tlie narrow sense], the Common

274.— Bark of Common Birch,

twigs ; by their cyhndrical male and female

catkins ; also by their catkin-like collections

of flat winged fruits.

Belula alba includes two sub-species or

sliould be divided into two sjjccies, B.

Birch. These in turn include and are con-

nected by a number of forms, varieties,

,, . . and crosses that are difficult
Varieties,

. .

to distmguish. Hence, m the

following descri])finn of tliese variable species



Fig. 275. SILVER BIRCH—B£rL'L.4 ALBA : WINTER.
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I shall give the common and easity-observed

characters usually distinguishing the two.

The root-system is both weak and shallow.

The Birch is stated to possess the peculiar

perhaps ten years, after which they are

cast off with the peeling bark.

The slender trunk, which continues dis-

tinct to the tip, usually attains only a

Fig. 276. Rough Bark at Base of White Birch.

Resting-buds.

qualit}^ of producing on its roots resting-

buds which can remain passive for years

before shooting up into vig-

orous suckers. The posses-

sion of these buds is of particular import-

ance, because the resting-buds on the stem

are limited in number, as they live only

height of from forty to iifty feet and a

thickness of less than a foot. The relatively

slender boughs ascend and

give rise to a more or less

egg-shaped crown ; they and

their branches fray out at their ends into

fine twigs, which in the White Birch are

Dimensions

and Perm.
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so thin as more or less to hang down, as

do the young thin branchlets. The Com-
mon Birch lacks this graceful, fountain-like

pattern of growth, as its more close and

spreadhig branches rarely droop at their

extremities. Anotlier distinction concerns

the surface of the slender one-j'ear-old twigs,

which are pubescent (clothed with hairs) in

B. p'ubcscens, but show^ more numerous clear

glandular lumps in the White Birch.

The bark (Fig. 274) is silvery white and

marked by long trans^•erse lines (lenticels).

„ , As it regularly flakes off in delicate
Bark. , . , . „

papery scales it remams thm. But

rough, deeply-furrowed, dark-coloured bark

shows itself at the base of the trunk of the

White Birch up to a height of four or

more feet (Fig. 276). This rough basal bark

is lacking or feeble in the Common Birch,

which also differs in that its bark is some-

times brown, especially in wet situations.

The long-stalked stipulate leaves (Fig.

277)_ are spirally arranged, tliougli on the in-

Leaves.

Fig. 277.—Shoot of Silver Birch.

dined shoots the}', as

well as the branches,

tend towards

a two-ranked

arrangement. T h e

variable leaves are

doubly-toothed, and

prolonged into a

point that is longer

{B.pcndula) or shorter

(B.piibcsccns). When
mature they are hair-

less (B. pcndula), or

show hairs on blades

and stalks {B. pube-

sccns). It is worth}-

of note that on the

hanging stems their

blades are vertical,

and therefore cast

but little shade.

The little resting-

buds (Fig. 278) have

spirally- arranged

scales. Some grow

into dwarf-shoots and

others to long-shoots,

and as a rule it is

the topmost lateral

bud on the latter that

continues the growth

in length, while the

true termination of

the long-shoot dies.

The Birch blossoms

at an age of ten years,

and thereafter witli

a n n u a 1 regularity.

The catkins open with the leaves in .\pril.

^lale and female catkins occur

on tlie same individual tree
;

both are cylindrical and bear

spiraUj'-arranged catkin-scales.

The male catkins are alread}^ visible in

the late summer in groups of from one to

three at the ends of twigs, one being

terminal and the others lateral (Fig. 278).

Fig. 278.—Twig of

Silver Birch.

Time of

Flowering.
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Fig. 279.—Male Ci and Female (t) Catkins of Silver Birch.

Catkins.

In this naked, closed condition they pass the

winter, and when they open and droop by

the elongation of their axes they

still remain stalkless and devoid

of foliage-leaves (Fig. 279, $ ). Each catkin-

scale bears on its upper face : (i.) two little

scales forming lateral lobes ; (ii.) three

other little scales, which represent single

sepals of three flowers ; (iii.) throe groups of

stamens, each consisting of two which are

divided completely into four half-stamens

(with half-anthers devoid of hairs) ;
(iv.) on

the reverse side of stamens there may also be

three minute scales representing three addi-

tional sepals. In such a case each flower con-

sists of two sepals and two divided stamens.

Thus a catkin-scale apparently bears twelve

stamens, each with a one-lobed anther.
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The female catkins arise from lateral

buds that are inserted on a shoot produced

in the preceding year. Though the catkins

are already prepared during the previous

face two tiny lateral scales (so that in the

fruit these three together form a three-

lobed scale). In its axil stands a stalk-

less inflorescence consisting of three flowers.

Fig. 280.— Fruiting Catkins of Silver Birch.

sunmier, the\- remain concealed within rest-

ing-buds during the winter. In spring the

bud shoots forth, produces from one to

three foliage-leaves, and terminates in a

slender erect green catkin (Fig. 279, $ ).

The flower is utterly de\'oid of any perianth,

and consists eventually of two styles sur-

mounting an ovary, which is divided into

two one-ovuled chambers.

After poflination by the agency of wind,

Each catkin-scale has at the base of its upper the ovary develops into a little, one-seeded,
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drv, flat fruit which has its two sides con-

tinued into delicate transparent wings.

Three such tliree-lobed fruits he

on the upper face of each catkin-

scale. The cvhndrical catkin-like collections

Fruit.

embr\-o. On germination two small green

cotyledons are raised above the soil, and

are succeeded b\' green primary

leaves, which differ from the later

foliage-leaves in ha\ing single teeth and in

Seed.

Fig. 281.—\\'eeping Silver Birch.

of fruits (Fig. 280) may hang on for months

after ripening in late autumn ; but eventually

the scales tumble off separately and release

the winged fruits, which are blown about

by the wind.

The seed is wholly occupied by the

being more hairj- (but the ^-igorous suckers

of the mature tree also possess permanently

hairy leaves). The growth of the seedhng

and j-oung plant is \'ery rapid ; in extreme

cases the seedling may attain a length of

one foot in its first year.
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Require
ments.

As regards requirements, the dom-
inant feature of the Birch is that

it demands more hght

than an}- other British

forest-tree. This demand
is nlicctcd in its excessively rapid

growth, frequently in the relati\-elv

considerable length of its bole, in

its loose branching, and the feeble

shade that it casts. The bark,

though not thick except at the base

of one species, is nevertheless white

and thus reflects light. It is interest-

ing to note that B. pubcscens, which

is stated to endure more shade than

B. pendula, has usually little or no

thick bark at its base, and casts a

deeper shade than the latter tree

because of its closer branching and

horizontally (not vertically) extended

leaf-blades. The Birch is most ac-

commodating as regards soil, as it

can grow on rather dry, light, sandy

soil and dry heaths, or on marshy
gromid and in soaking moors that

are sour with peat. In unfa\"oiu-

able soils or climates it dwindles to a shrub

or dwarf, so that in Finland a little centen-

arian "tree" was observed to have a stem

less than three feet in height and four inches

in thickness. The Silver Birch extends

ver\' far north in Europe and Siberia.

A very conmion and obvious disease from

wliich the Common Birch suffers manifests

itself in the form of " witches' brooms."

Fig. 282.—"Witch's Broom " on Silver Birch.

These are due to a fungu?, Exoascus hdu-

liniis, whose threads permeate the \"oung

growing twigs, causing them to remain short

but to branch repeatedly in all directions,

and thus to produce large, irregular, nest-

like complexes (Fig. 282).

By an e.xaggeration of the natural tend-

encv of B. pendula there has arisen the

Weeping Birch (Fig. 281).

ALNUS GLUTINOSA {Gacrt.).—Aldkr {Bctulaccce)

The Common .\lder is recognised b\" its

woody cone-like collections of fruits, cj'lin-

drical brown male catkins, small cone-like

female inflorescences, and stalked resting-

buds, as well as by its leaves.

The \-ariable root-system shows one

marked peculiarity, in the form of obvious

local swellings caused by micro-organisms

which li\-e inside these. The microscopic

organism, which is a very simple fungus

or a bacterium, probably confers upon the

.\lder a very exceptional power of utiUsing

the free nitrogen of the atmosphere as a

source of food.



fig. 2H3- ALDEH ALSVS OLLTrSOSA: WIMEk.



Fig. 284.—ALDER—.4Z..VLS GLLTl.\OSA : SL.MAIER.



234 TREES AND THEIR LIFE HISTORIES

The Common Alder varies alike in shape

and stature, being a bush or a tree, usually

from twenty to forty feet in

^^rptr^ l-i?ht (rarely as much as

seventy or ninety feet), and

possesses a trunk only one or two feet in

owed its several trunk-like stems to stool-

shoots). Such shoots arise largely from

resting-buds, and to little or no extent

from the roots.

The bark (Fig. 285) eventually becomes

nearly black, also furrowed and scaly.

Fig. 285.— Bark of Alder.

diameter. It has a great power of tluowing

out vigorous shoots from the base of its

trunk 01 from its stool or stump. This

partly accounts for the frequently shrub-

like habit (the tree shown in Figs. 283-4

The spirally-arranged, simple, stipulate

leaves vary in form (Fig. 286). The leaf-

blade is usually broad, and broad-
Lenvcs.

ended with a distinct notch in

place of a tip, yet it may taper to a
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Fig. 286. Shoot of Alder showing Voung

Collections of Fruits.

distinct point. One general feature is that

near its base the blade is devoid of teeth,

but elsewhere possesses double indentations.

Though hairless for the most part on both

faces, the blade shows on

its under face in the angles

of the larger lateral nerves

httle tufts of hairs, .\mong

these are often to be found

mmute mites which, for in-

adequate reasons, have been

supposed to act as health-

officers that keep the leaves

free from infectious fungal

spores. In the bud the blade

is folded along its side-nerves

and when it emerges is sticky

(glutmous), as are the young

twigs.

The resting-buds show one

character that is nearly

StalkfiResting^ unique among our woody

bud of Alder, plants : they are stalked

(Figs. 287-8). The relatively large and blunt

reddish-brown bud generally shows a wliite

bloom on its surface (as do
Kesting-bud. ^,^^ ^^^..^^^ j^ pvesmts the

false appearance of being clothed by only

one scale. In reality there are two or three

\isible on the outside, and these are really

stipules of the lowest two leaves. The

projecting leaf-cushions give to the leafless

stems of the dwarf-shoots a knotted ap-

pearance.

The Common Alder hrst

bears flowers at the age

of from fifteen

F'"^'"''"-
to twenty

years in tlie open or in

coppice, but not till riper

age (perhaps forty years)

in high-forest . The

flowers open in February

or March, one or two

months before the fohage

is revealed. As in the

Hazel, they owe their

appearance early in the

season to long prepara-

tion ; for the male and

female inflorescences are

not only in existence,

but are actually visible, at

the end of the preceding

summer. Both kinds pass

the winter in a naked

condition, and may be

seen close together on the

bare shoots, with the cylin-

drical male catkins occu-

pying the terminal part of

the shoot (Fig. 289), and

the female cone-like in-

florescences standing close

beneath them.

The stalked male cat-

kin droops over as it

opens, and has
Catkins.

^ ^i^oUrrmany spirally

arranged catkin-scales

Fig. 288.

Twig of Alder

in Winter.
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(Fig. 290, ^ ). Each catkin-scale is

shaped Hke a broad-headed nail, and

is brown on the outer face, so that

the catkin is of a characteristic

brown or rusty colour. The catkin-

scale bears on its upper face two

pairs of httle scales, and an inflor-

escence comprised of three flowers.

The flower consists of four green

sepals joined at the base, and four

complete stamens exactly opposite to

(not alternate with) the four sepals.

Thus, as seemingly in the Birch,

the catkin-scale shows on its upper

face twelve stamens, but in the

Autumn, showing next year's Male
and closed ripe " Cones" (below..

Fig. 290.—Male {i) and Female (?)

Catkins of Alder.

Alder the stamens are provided with

whole anthers.

The small stalked cone-like female

inflorescence (Fig. 290, $ ) remains

erect, or often tends to become so.

Each of its spirally-arranged catkin-

scales is flat, and bears on the upper

face two pairs of little scales and two

flowers. The female flower is hke

that of the Hazel, except that there

is no perianth, and agrees even m
the absence of o\-ules or any distinct

ovary chamber at this time.

After pollination by the aid of

the wind the two-chambered ovary

changes into a light-brown

flat fruit which is one-seeded

and dry, and for a time preserves
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traces of the two styles. But in

the interim great changes have also

overtaken the female infloresccnre

as a whole. It lias attained the size

of a filbert ; every catkin-scale has

acquired a stalk and become brown

and woody, as have the little scales

perched on it ; so that each hard

fruit-scale evinces signs of being

composed of five scales joined to-

gether, and carries two flat fruits

on its upper face. This cone-like

collection of fruits, though ripe in

September or October (Fig. 289),

usually remains closed during the

ensuing winter. In spring the scales

gape asunder but do not fall (Fig.

291), and the little flat closed fruits

are blown about by the wind. The empty
cones may remain attached to the tree for

many months, but sometimes as they are

opening the twig bearing them becomes

brittle and is easily snapped by the wind.

The seed is wholly occupied by the

embryo. In germination the tiny seedling

sends its cotyledons above ground.

Fig. 291.—Open "Cones" of Alder.

In regard to its habits the most marked
feature is the Alder's selection of moist

situations ; for it is usually found

on the banks of rivers, streams,

or pools, or growing in or near marshes and
bogs

;
yet the tree is capable of existence

on drier soils so long as the air is sufficient^

moist.

Habits.
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JUGLANDACE/E

The Juglandaceas differ from the Sali- pound leaves devoid of stipules. The char-

caceae, Fagaceae, and Betulaceje in structure acters of the family are sufficiently illus-

of ovary, which is one-chambered with one trated by the single representative common
ovule, also in having the usually com- in this country— the Common Walnut.

JUGLANS REGIA (L //;«.).—Walnut {Jiiglandaccce)

The Wahiut tree itself is recognisable by simple terminal female inflorescences, its

its familiar fruit, its thick male catkins and alternate compound leaves, and peculiar,

Hig. 292.— Bark of Walnut.



JLGLANS REGIA 239

large, chambered pith.

The last character renders

the Walnut unmistakable

among common trees.

The short trunk breaks

up into large
Trunk and ,. ,

Bark ascendmg and

spreading
boughs, which with their

Tiie resting-bud (Fig. 293) displays only

few scales— in fact, two large scales oiten

„ . . . nearly conceal the others.
Resting-buds. ~, \, • 1 u j • uThe termmal bud is much
larger than the lateral buds, beneath each

of which there is often a second smaller one.

The broad core of the thick young twig

is divided into a series of compartments,

because the wide pith is broken up into

separate transverse

partitions, so that the

pith is described as

being " chambered "

(Fig. 295).

The \\'alnut blos-

soms late in April or

in May at the same

time as the J'oung

Flowers russet - tinted

and leaves emerge.— Fruit. Good crops of

fruit succeed about

every alternate year.

Fig. 294.— Leaf of Walnut.

a coarse appearance.

Fig. 293.—Twig
of Walnut in

Winter.

branches are tortu-

ous, and give rise

to an ample broad

cro\\Ti. Even the

smallest twigs have

The rough bark (Fig. 292) is furrowed

often in a net - like manner, and is fre-

quently of a Ught-3-elIowish ashen colour.

The exstipulate stalked leaves (Fig. 294)

show from four to nine leather}', hair-

less leaflets, usuall}' arranged in

opposite pairs M^th an odd ter-

minal leaflet ; the leaflets are not toothed

at their margins. The leaves are spirally

arranged, so that the Walnut is easily

distinguished from the opposite-leaved Ash.

and ripen late in Sep-

tember or in October.

The pendent male cat-

kins are in the axils of

fallen leaves on the twig

of the preceding 3'ear,

while the erect
Catkins. j. , afemale mflor-

escences terminate shoots

produced during the cur-

rent 3'ear. The difference

in position of the two

Fig. 2y5.

Chambered Pith

of Walnut.
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Fig. 298. Male (/ and Female ivi Inflorescences of Walnut.

kinds of inflorescences seems less remark-

able when the matter is re-stated as

follows : Both kinds arise from resting-

buds produced during the preceding season
;

the lateral buds concerned grow out into

dwarf-branches— the male catkins—bearing

no foliage-leaves ; the terminal buds con-

cerned develop into dwarf-branches bearing

foliage-leaves, and terminating in a simple

"spike" of female flowers.

The thick, cylindrical, green, male catkins

(Fig. 298, ^ ) bear many catkin-scales and

flowers. Each catkin-scale

shows on its upper face two

lateral scales, as well as from four to two

Male Catkin.

scale-like segments representing the peri-

anth. Within the latter stand from six

to twenty stamens. There is no trace of

a pistil.

The female inflorescence (Fig. 298, $ ),

hke the male, is a simple "spike," but is

erect, and includes only

from one to four flowers.

The flower has a single

inferior one-chambered ovary, containing

one ovule attaclied to its base ; it is sur-

mounted by two stigmas, as well as by a

perianth consisting of four scale-like sepals.

But attached below and outside the peri-

anth is an envelope with minute red teeth

Female
Inflorescence,
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resembling an outer

perianth but repre-

senting fused bractlcts:

and below this, still

attached to the ovary,

is the catkin-scale.*

So that we can only

theoretically speak of

the single flower as

being in the axil of

the catkin-scale.

After the breeze has

carried pollen on to

the stigma, the flower

develops into a pecu-

liar fruit (Fig. 299)

which is not a nut.

but is intermediate

between an opening fruit and a stone-fruit.

The wall of the fruit has an outer green,

somewhat fleshy, layer which spUts

open spontaneously 3'et irregularly,

and an inner woody layer ("stone") which

is familiar as the two-\-alved shell of the

walnut brought to the dessert-table.

The seed consists of a thin seed-coat and

* As the ovaiy is inferior, both stem and carpels

take part in the construction of its wall, but the
minute bractlets are perched high up the ovary, and
the catkin-scale springs from it, so that these leaves
contribute to its formation. Thus the fleshy part of

the fruit is to some extent comparable with the
cupule of the Fagales.

Fig. 299.— Fruits of Walnut.

a peculiar embryo ; the latter is mainly

constituted of two coarsely wTinkled thick

cotyledons, which are two-Iobed

because two incomplete partitions

projecting inwards from the woody " shell

"

partly divide each cotyledon.

When germination takes place the two

valves of the nut-shell are forced apart, and

the food-containing cot\-ledons remain below

ground.

The \\'ahiut is not a native of Great

Britain ; it has been introduced into Europe,

probably from Asia Minor.
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MORACE^E

MORUS NIGRA {Linn.).—Black Mulberry {Moraccce)

The Black Mulberry-tree is recognised by fifty feet, and acquires a thick, rough

the structure of its inconspicuous uni- bark (Fig. 300).

Fist- 300. Bark of Black Mulberry.

sexual flowers, and by its blackberry-like The alternate, simple, stalked leaves

collections of fruits, as well as by its male have stipules that soon fall. The
catkins and plumper female inflorescences. ' liark-green, tough, rough-surfaced

The tree attains a height of forty to blade shows at its characteristic base three
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veins that sug-

gest an inclina-

tion for the

blade to be-

come lobed (as

it rarely is)
;

the margin is

coarseh' and

u n e q u a 11 y
toothed (Fig.

301).

The s c a 1 \-

resting - buds

(Fig- 303) grow

out into long-

s hoots or

dwarf-shoots.

The tree
blossoms in April or ^law The inflor-

escences arise (seemingly though not truly)

in the axils of leaves on shoots

of the current year, the male

catkins being at the base of the shoot (Fig.

302, ^ ), and the shorter-stalked plumper

Fig. 301.—Shoot of Black Mulberry.

female ones tending to occur

higher up the shoot on the

same individual tree (com-

pare Fig. 302, $ ) which is

of the WTiite MulberrjO-

Each inflorescence shows an

Fig. 302. -Male Inflorescences :' of Black Mulberry, and Female

Inflorescences (i) of White Mulberry.

Fig. 303-
Twig of

Mulberry
in NN'inter.

axis bearing a

number of flowers

on its sides.

The male flower

has a single
perianth
formed
of four

sepals ; inside and

opposite to these

are four stamens ;

and in the centre

ma)' be a minute

Male
Flower,



Fig. 304—BLACK MULBERRY—yMO/?t/S NIGRA: WINTER.



Fig. 305.-BLACK MULBERRY- MO«tS MORA: SLMMER.
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Fig. 306. -"Mulberries" of Moras nigra.

Female
Flower.

protuberance representing the vestige of a

pistil.

The female flower likewise has a perianth

formed by four sepals, and in the centre is

a single pistil. When young the

single ovary has two chambers, but

only one of these chambers grows

and produces an ovule, so that the mature

ovary is one-chambered. That the ovary is

formed by two carpels is shown also by
the fact that the style divides low do\\Ti into

two long stigma-bearing branches. Traces

of four stamens often (always in youth ?)

occur as four lumps in the female flower.

The flowers are wind-poUinated. The

female inflorescence gives way to a black

collection of fruits which resembles a

blackberry but is formed by

a number of flowers. The cslyx

of each flower grows over the ovary and

becomes black and pulp}- ; the ovary itself

changes into a stone-fruit which has only

a thin fleshy la}'er. Thus the mulberry-

fruit is a collection of stone-fruits, each of

which is encased in a fleshy calyx.

The White Mulberry {Morus alba) differs in

having thinner, light-green, smoother leaves, and

longer-stalked, smaller collections of fruits ; more-

over, the leaf-blade is unequal-sided at the base

(ses Fig. 302).
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ULMACE/E. ELM FAMILY

Two kinds of Elm-trees represent the

UlmacecC in Great Britain. They are re-

cognised by tlu; unfohaged tufts of nearly

stalkless green bisexual Howcrs, which shoot

out, before the leaves, from buds on twigs

of the preceding year ; moreover their

tufts of flat, winged fruits, as well as their

leaves and bark, aid identifiration.

Each flower has a bell-shaped green

perianth, with from four to eight teeth
;

opposite to these are from four to eight

stamens ; and in the centre is the tu'o-

chambered superior ovary, which is crowned

by two tiiread-like stigmas and contains one

ovule in eacli chamber.

The dry, one-seeded fruit, which is ob-

viously adapted for dispersal by wind, does

not open spontaneously. Its actual apex

is at the base of a deep notch.

Both trees arc rough-barked, and have

great powers of throwing out shoots from

the stump, stool, and bole.

The simple stipulate leaves are arranged

alternately in two ranks ; the blade is

unequal-sided at the base and double-

toothed at the margin.

ULMUS GLABRA {Huds.).—WYcn Elm {Ulmaccai)

Height and
Form.

Vlmus glabra (U. Montana) is dis-

tinguished from the Common Elm

(C7. campestris) by having the opaque

seed-chamber at the centre of the

fruit ; moreover its flowers often

have more numerous (five to eight)

perianth-teeth and stamens, and its

leaves are usually larger.

The large tree may attain a

height of no feet and has an

ample crown, which

is broader and often

has more spreading

branches than in the Common Elm ;

indeed the branches are often

horizontal or even drooping, and

thus prepare us for the existence

of a "Weeping Elm" (Fig. 5).

The bark is thick and rough

{Fig. 310), but not so deeply fur-

rowed as that of the Common Elm.

The coarse leaf-blade is rough on

the upper face, shows collections of

hairs at the angles of the

nerves on the lower face,

and is continued into a long point

{Fig. 8). The stipules soon fall. F'g- 307-—Inflorescences of Wych Elm.



Fig. 308.-WYCH ELm-ULJ»US GLABRA: WINTER.



Fig. 309.—WYCH ELM—ULAlt/S GLABRA : SUMMER.
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The resting-buds are of two kinds

—

spherical buds that produce inflorescences

(Fig. 49), and pointed ones, situated

higher on the year's-shoot, that

develop into foliaged shoots (Figs. 49, 312).

Buds.

growing season the terminal bud dies off,

and the highest axillary bud takes its place.

The lateral buds develop into long-shoots or

dwarf-shoots.

The flowers open in March or April, and

Fig. 310. Bark of Wych Elm.

Each of the latter buds shows two ranks

of scales. On the inclined branches the

buds are not accurately axiUary, so that the

resting-buds stand very obliquely above
the scars left by the fallen leaves (Figs.

311 and 312). At the conclusion of each

are wind-pollinated. The stigmas are re-

ceptive before the stamens are ripe,

so that when the flower opens

its long red stigmas project

beyond the five to eight purple anthei's,

wliich at this stage are attached to short
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Fig. 311. Rest.

ing'bud of \\'ych

Elm.

iilamcnts. The fila-

ments subsequently

elongate greatly, and

eventually overtop the

stigmas, and their pol-

len may fall upon the

latter, thus causing

self - pollination. The
flowers of an inflores-

cence open successi\"ely

(see Fig. 307).

The fruits (Fig.

52), which are larger

than those of

the Common
Elm, become brown

and ripe in May or Jime. The seed is

wholly occupied by the embryo, which in

germination sends its two green cotj-ledons

above ground.

The Elms are well suited to illustrate the mode
of life of Bark Beetles (Scol>-tid£e), which feed

and breed in tunnels that they have excavated

in the bark of various trees. The common Elm
Bark Beetle, Scolytus Geoffroyi (Goetze), which
attacks Elm trees in England, is a brown little

beetle only about one-sixth of an inch in length.

The female commences operations by boring a

tunnel straight through the bark, thus making an
" entrance aperture," which resembles a shot-

hole in shape and size. After pairing, she bores

a tunnel along the length of the stem at the

junction of the wood and bark, scoring both
these in the process. This tunnel, the " mother-
tunnel," is even in calibre throughout (as the

beetle does not increase in size) and short, often

only one inch long. From this the beetle may
occasionally pierce a little shaft through the bark
so as to ventilate the tunnel, the position of each

shaft being denoted on the outside by a " ventila-

tion aperture." At intervals along the sides of

the tunnel the beetle hollows out minute niches,

in each of which she deposits an egg, until there

are, thirty, forty, or even a hundred eggs thus

lodged. After these labours the tiny creature

dies. From the eggs there hatch out minute.

white, legless maggots, which

possess powerful jaws. The
maggots at once begin to tun-

nel at right angles to the

mother-tunnel at the junction

of wood and bark. .\s the mag-
got feeds on the material that it

excavates it grows, and therefore

as it burrows along it constantly

makes an increasingly wide tunnel.

The "larval tunnels " thus con-

structed, therefore, widen out

towards their ends, also gradually

diverge from their original direc-

tion, and attain much greater

lengths than the uniform mother

-

tunnel. Eventually the full-sized

(full-fed) maggot rests for a time

(throughout the whole winter),

and thereafter becomes an inert

" pupa," which, casting off its

outer skin, emerges as a mature

beetle. This burrows straight

out\vards through the bark,

emerging through an " exit-hole
"

that it has pierced. Consequently

to each single entrance aperture

of the mother there correspond

many exit apertures of the

progeny. In England the

beetle emerges and flies in May
or June ; the maggot is full-

fed in July, and usually remains

resting in the tunnel untU the

following spring, when it changes

into a pupa. But in warm sum-

mers the full-fed maggot in July

may develop rapidly into a beetle

which emerges in August, and

gives rise to a second brood of

young ; these hibernate within

the tunnels during winter.

Ditierent species of Bark
Beetles attack Pines, Oaks,

Birches, Ash-trees, and others ;

each species producing its own pattern of

tunnels ("galleries") on wood or bark or both.

Some species are polj-gamous, and show star-

like radiating " mother-tunnels," each of which
corresponds to one wife.

Fig. 3'2.
Twig of

N\ ych Elm
in Winter.



Fig. 313—COMMON ELM—t/I,Mt/S CAMPESTRIS : WINTER.
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ULMUS CAMPESTRIS (£/«».).—Common Elm {L'lmaccce)

This tree differs from the Wjxh Elm in that The Conmion Elm may become a huge

the seed-chamber is near to the top of the tree 125 feet in height, and its trunk may be

fruit (being only separated bj' a distance twelve feet in diameter near the base.

^~ >

I ':;• ,51; ISark (It Common Elm.

equal at most to one-third of its length).

Moreover, the fruits, leaves, and flowers

are smaller, and often there are only four

or fi\e perianth-segments and stamens in

each flower.

Like the ^^'ych Elm, the trunk usually is

devoid of branches for a con-

siderable height (so that the

trees figured in this work arc

not quite typical). Its crown is narrower,

Dimensions
and Form.
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Leaves

and Buds.

aii'l its boughs in

the cTown ascend

more steeply.

The bark be-

comes thick arid

very deeply fiu-

rowed (Fig. 315).

The leaves are

usually smaller

than those of

the Wych
Elm, and

less rough,

on the upper face
;

often they do not

taper to a long

pointed tip {sec

Fig. 7). The twigs

and buds (Figs.

316 and 318) are

ver}' like those of

C glabra, but in

one variety, L .

campestris v a r.

sub er OS a, con-
spicuous wings of

cork give to the

twigs a \' e r y
characteristic ap-

pearance (Fig.317).

The pollination

behaviour of the flowers

are as in the
""'*

Wych Elm. One
peculiar feature regarding

the Common Elm is that

in this country the fruits rarel}-, if ever,

produce seeds that germinate. This is

less surprising when it is remembered

that the Common Elm is not a native of

Great Britain.

>f^>

Fig.

and

Suckers.

Fig. 316.—Twig
of Common Elm.

317.—Cork Wings on Twigs of V. campestris

var. suberosa.

To atone for this de-

fect the tree has a great

power of throw-

ing up suckers

from long, shallow, hori-

zontal roots. Thus the

Common Elm can gradu-

ally travel from place to

place, and can form ex-

tensive hedges or lines of

trees.

Fig. 318.-
Resting=bud of

Common Elm.



258 TREES AND THEIR LIFE HISTORIES

PLATANACEiE

PLATANUS ORIENTALIS (I/;;;;.).—Plane {Platanaccce)

The Platanaceje include only one genus by its ball-like inflorescences and collections

Platanus, so that the characters of the of fruits attached to slender hanging stems
;

Fig. 3i<>.— Bark of Plane.

familj- are sufficiently indicated by Platanus and by its light-coloured bark that flakes

oricntalis, which is easily recognised as a off annually in large thin plates.

Plane-tree by its alternate, palmatcly-lobcd, The deeply-rooted tree may attain large

simple leaves which have tubular stipules

;

dimensions, not so much by reason of its
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height, thougli this may be ninety feet,

as bv reason of its immense
Dimensions

^^^^^^:^ ^^.^j^|^ j^ ^^^^^^ ^ .^

and f-orm.
number of irregular, bent,

tapering bouglis and finer brnnrhos. The

more tlian ten feet in tliirkness. and at its

base ma\- show some persistent

small-scaled rough bark (Fig. 320).

But the bark is generally thin because

ever}- year it casts off large thin plates, and

Fig. 320.—Old Bark of Plane.

trunk usually is bare up to a height of

thirty or even sixty feet, and often remains

distinct to the summit, so that our illus-

trations (Figs. 321 and 322) by no means

represent a t\-pical tree.

The rapidly thickening trunk may become

the patches thus laid bare are vers* light-

coloured (Fig. 319).

The foliage is somewhat Maple-like. But

the Plane is easily distinguished
Leaves. ^^^^ ^^^ Sycamore and Maples

by the fact that its pahnately-lobed leaves
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are alternate, and

have characteristic

stipules and leaf-

stalks. The two sti-

pules of a leaf are

represented by a tube

which stn-rounds the

stem and therefore

leaves a ring-like scar

after its early fall {see

Figs. 323 and 324).

The leaf-stalk is dil-

ated and excavated

at its base to form

a chamber which en-

closes and conceals

the axillary bud (Fig.

325), so that when

the leaf falls the

conical resting-bud is

revealed for the first

time, and is partly

surrounded at its base

by the leaf-scar. The

blade shows fi\'e or

seven lobes and is

hairless when mature,

though, when first

exposed, it and the

bud-protecting stipu-

lar sheath are clothed

with hairs coloured

like old gold.

The conical resting-

bud (Figs. 323 and

324) is apparently

invested by a single sheath, which, how-

ever, divides into two scale-like halves when

the bud opens. The resultant shoot may
be a slightly zig-zag long-shoot (Fig. 323)

;

or a foliaged dwarf-shoot ; or a dwarf-shoot

bearing three or four foliage-

leaves, and terminating in

a slender hanging stem that has usually

three or four lateral, stalkless, globular

inflorescences.

The spherical inflorescences, which open

Flowers.

Fig. 323.—Twig of

Plane in Winter, and
one Fruit (upside

down .

Resting-buds.

in April or ^lay, are of two kinds, male and

female ; both kinds occur on the same

tree, but on different branches.

Each inflorescence consists of

many small stalkless flowers crowded to-

gether on the rounded end of a short

inflorescence-stem.

The female inflorescence (Fig. 327, $

)

is easily distinguished by the thread-like

projecting styles ; it includes many one-

chambered ovaries, each of which (subse-

quently) acquires a single ovule and is

topped by a slender style and stigma.

The male inflorescence (Fig. 327, ^

)

displays many crowded erect stamens, each

of which has a short filament and an anther

that is capped by a thick continuation of

the connective ; in the closed male inflor-

escence these densely-packed shield-like

expansions of the connectives form a

protective covering. Among the stamens

and ovaries are little scale-like and other

outgrowths.

The structure of the flowers is difficult to observe,

and more difticult to interpret. The stamens are

arranged in groups of from three to six ; each group

is surrounded by an inner circle of a few club-like

Fig. 324. Resting-bud of Plane
in Winter.
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Fig. 326. Leaves of Plane.

bodies, and an outer circle of from three to six

hair\' scales ; all these compose one flower. The

pistils are similarly arranged in groups of from

four to eight ; each group is surrounded by two or

even three circles of scales and club-like bodies ;

these, with the grouped separate four to eight

pistils, constitute a female flower.

Pollen is conveyed bv wind to the female

Fig. 325- -Resting-bud of Plane in Summer,
concealed bv Leaf-stalk.

inflorescence which gives rise to the larger

spherical collection of fruits from which

the persistent styles project (Fig.
'''""'*

328). The soft tissue of the

hanging stem that bears these spiky balls

disintegrates and leaves behind merely a

loose strand of coarse hair-hke threads.

It is not until the following spring that

the ball-like, closety packed collections of

fruits commence to loosen and set free the

separate fruits. Each fruit (Fig. 323, above)

is shaped like a four-sided club ; at its

broader bulging tip is the style ; on its

sides are short, deep-golden hairs which at

its base become long, stiff, outstanding hairs

that form a de^ice for dispersal by the \\ind.

The one-seeded fruit remains closed, like a

nut, until the time of germination. But

man}- of these nut-hke fruits are sterile in

Great Britain, for this tree belongs to the

warmer south (extending from Greece to

Afghanistan).

There are several varieties of Platanus

oricntalis, but one Plane kno\Mi as P. accri-

folia requires brief notice, as it

is not uncommon in England,

and is usually erroneously regarded and

described in books as being the American

Varieties.
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Plane (P. occidentalis), which is exceedingly rare in

Europe. P. acerifolia may be a hybrid between

P. oricntalis and P. occidentalis, and differs from the

former in that the leaf has broader, relatively shorter,

Fig. 327- -Male (c5) and Female li

of Plane.
Inflorescences

Fig. 328.—Collection of

Fruits of Plane.

and usually fewer (often three,

sometimes five) lobes, also in

that the inflorescence-stem bears

only one (rarely two) spherical

collection of fruits.

[Fig. 327 and possibly Fig. 326

represent P. acerifolia, whereas

Fig. 328 certainly represents P.

oricntalis.']



Buxrs sI•^^l'I•:R\Il>;l-:^s 2G5

BUXACE/E

BUXUS SEMPERVIRENS (A/////.).—Box {Bu.xaccce)^

The e\-ergiwn I'.nx disj)lays a strong like- of the leaves is associated with the four-sided

ness to the Pri\et. For its simple green (not cylindrical) form of its twigs, as there

Fig. 329.—Bark of Box=tree.

leaves are opposite, and the successive pairs is a leaf-ridge continued down the internode

alternate. But the Box differs from the from each leaf. In flower and fruit the two

Privet in that the four-ranked arrangement plants are easilv distinguished ; the Privet
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Fig- 330.— Inflorescences showing Male Flowers of Box.

the blade is more
oval than in the

Privet, and often has

a notched tip.

The scale-clad

resting-buds are par-

ticularly smalh The
young four - angled

twigs bear hairs,

especially at the

margins of tlie leaf-

ridges.

The axillary dense

clumps of stalkless

fi o w e r s

open in

April or ^lay, and

stand out from the

green slioots as little

Flowers.

Dimensions.

has stalked terminal inflorescences

of creamy bisexual flowers which

give way to black berry-like

fruits ; whereas tlie Box has

crowded axillary clusters of uni-

sexual flowers devoid of petals,

and the centra] female flower

of the cluster gives rise to a dry

fruit that opens by three valves.

The Box is a closely-branched

shrub or small tree not com-

monly exceeding
eight or twehe feet

in height, though sometimes it is as

mucli as twenty feet. The trunk

may acquire a thiclcness of eighteen

inches, and has a light-yellowisli

scaly bark (Fig. 329).

The short-stalked leaves iirc

devoid of stipules. The leathery,

hairless blade is deep-

green and glossy on the

ui5j)er face, but paler and duller

on tlie lower ; it is not only free

from teeth, but has lateral nerves

so fine as to be indistinct ; finally.

Leaves.

Fig- 33'- -Inflorescences showing Female Flowers and
Unopen Male Flowers of Box.



Fig- 332.-B0.\.TREES-SLAX5 SEMPER\IRE.\S.
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light-coloured patches. Each cluster (Figs.

330-1) arises from a bud in the axil of a leaf

formed in the preceding year. It includes

a number of small scales (bracts) with single

male flowers in their axils, and terminates

in a rosette of scales ranged round a solitar}'

female flower. As the female flower opens

Fig. 333- Open Fruits of Box.

at a time wlien the males are closed and bud-

like (Fig. 331), cross-pollination is at first

favoured (sometimes the female flower is

absent from the cluster).

The male flower consists of four sepals,

with four stamens opposite to them, and a

central lump which pours out nectar and

may represent the vestige of a pistil.

The point at which the female flower

exactly commences is not easily determined.

There is a small perianth-like collection of

scales, the inner ones of which probably

represent a perianth. Apart from this the

flower consists solel}^ of an ovary surmounted

by three styles which are two-lobed at their

ends. Alternating with the three styles

on the roof of the o^•ary are three

lumps from which drojis of nectar exude.

The o\'ary is three - chambered,

and in each chamber hang two

ovules.

Pollination is often accomplished

by the aid of insects, especially

flies, which sip the nectar, and are

doubtless attracted by the disagree-

able scent of the flowers, as well

as by the projecting light-coloured

anthers. But to some extent wind

may aid in pollination, especially

as male flowers are more numerous

than female.

Tlie ovary and styles give rise

to a characteristic dry fruit which

usually contains six black

seeds. When the fruit is

ripe the outer part of its wall

separates from the inner and splits

longitudinally down the three styles,

thus producing three two-horned

valves (Fig. ^^i) ; but the inner

part of the o\'ary-wall suddenly

splits longitudinally do\\'n six hues

and flings the seeds to some dis-

tance. The Box has an explosive

fruit.

The Bo.x-tree is often found

growing on dry sloping ground, and

countrj' frequently on chalk hills.

It casts a deep shade, grows very

slowly, and can form the under-

wood of forest, so that it probably should

be classified as a distinctly shade-enduring

species.

.\gain. in connection with this tree we

note the tough, thick nature of foliage that

is evergreen in this country (compare Firs,

Holly, the evergreen species of Oaks and

of PniiiHs).

in tliis
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Fig. 334.—Young Box-trees on Box Hill.

TILIACE^

TILIA EUROP^A.— Lime-tree (Tiliaccce)

The Lime-tree is most easily recognised by

its characteristic stalked inflorescences and

collections of fruits which seem to be afiixed

to elongated bracts ; as well as by the

greenish-vellow regular flowers with separate

petals and numerous stamens ; but the

resting-bud is also quite distinctive, as it

presents a humped appearance, because it

shows only either two or three scales of

which the bulging outermost one is con-

siderably the shortest.

The Lime-tree ma\' be seventy or more feet

high, its trunk rising bare and unbranched

to a considerable altitude in forest, but

being branched close to the ground in the

open. The very shady o\-al crown is closely

branched and heavily fohaged. The tree

has a marked faculty of throw-

or bole (Fig. 336), so that the

trunk is apt to be raised into large bosses

where shoots were formerly attached [see

Fig. 337). Often the thick base of the

trunk (sometimes sLx feet in diameter) is

raised into thick broad ribs or ridges.

The bark remains smooth for from twenty

to thirty vears, but subsequently becomes

longitudinally fissured, and eventually rough

and thick (Fig. 335).

The alternate, stalked, simple leaves are
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ranged in two ranks (Fig. 339). Each has

two well-developed long stipules which fall

as the leaf opens. The blade is

more or less strongly unequal at

the base, where its veining is distinctly

lateral because the true termination of every

twig dies during the previous summer. Each

bud shows an outermost small
Resting-buds. , , .

, , ,bulgmg scale, and a larger

inner one tliat either encloses the whole of

Fig. 335.—Bark of Lime.

palmate in suggestion ; tin- margin has

saw-like teeth, and the tip is sharp ; on

the lower face there are tufts of hairs at

the angles of the larger nerves (see page

235 for the significance of these tufts).

Tlie resting-buds seen in winter arc all

the other bud-structures or is succeeded by

a still larger innermost one that does so (Figs.

340-1). The topmost axillary bud, which

has pushed itself into a terminal position,

continues the growth of the shoot. The

brandies are either long-slioots or dwarf-



Tir.iA i:("i^()i'.i-:.\ 271

shoots, and, as the leaves are ranged in two

hncs solely on the flanks of a branch, the

branclilets lie in one plane (a horizontal

plane when the shoot is horizontal). Tiie

opening bud usually bends sliglitly down-

the age of twenty or twenty-five years. Tiie

forked inflorescences arise in the a.xils

of foliage-leaves on shoots of the
Flowers.

current year. Close to the base

of the inflorescence, and (only) seemingly in

Fig. 336.—Shoots at Base of Lime=tree.

wards, shoots out its leaves which shed their

large scale-like stipules as they expand, and
the gradually unfolding young leaves form

sunshade-like or roof-like, arched, screens

over their juniors (Figs. 24 and 25).

The Lime-tree commences to flower at

the axil of the same leaf, is a resting-bud

which in the following year ma}' sprout to

produce a foliaged branch. The main stem

of the inflorescence is joined for some

distance upwards to the 3'ellowish-green,

tongue-like bract, and terminates in a



f i>I- 337- I-1AH-: TILIA IzLkOI^AA: VMM IK.



Fig- 338

—

UmE—TILIA EVROP^A : SUMMER.
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more or less flat - topped inflorescence,

which includes onl}- a few (from two to

eleven) stalked flowers. The Lime does not

open its flowers before the middle of June
or Juty.

The flower is regular and bisexual. The
fiA-e green sepals, fiA-e separate, light-yellow

petals, and the numerous stamens are all

attached below the single white-haired
OA-ary : the flower is therefore hypogv-nous.

Despite of the fact that each sepal bears

two nectaries at its base and is hollowed

to act as a sugar-receptacle, the sepals

nation. Self-pollination

is nearly impossible be-

cause the anthers open

before the stigmas are

ready to receive the

pollen ; moreover, when
the inflorescence is pen-

dent, the position of the

anthers renders it well-

nigh impracticable for

the pollen to fall

directh' on the stigmas

of tlie same flower.

F'g- 339.— Leaves of Lime. Fig. 341.—Twig of

Lime in Winter.

Fig. 340.— Resting-
Bud of Lime.

soon fall from the

open flower. The
pistil consists of a

single superior ovary

which contains two

ovules in each of its

five chambers, also of a

single stA'le capped by

five distinct stigmas.

The scented nectar-

laden flowers, hanging

under the leaves, at-

tract crowds of bees

which cause cross-polli-

Fruit.

The o\"ary ripens into a rounded, one-

seeded, one-chambered nut, in which it is

difficult to detect traces of the other

four almost obliterated chambers.

The wind blows away the whole collection

of fruits attached to one bract, which thus

acts as a sail.

Within the rounded seed lies not only the

embr\-o, but also, outside this, a store of

food-material (endosperm). At the

time of germination tiie nut-shell

splits open, and the two cotyledons project

out of the soil, raising aloft the food-material

and continuing to absorb it by tlieir tijw.

Seeds.
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Small-leaved
Lime.

Fig. 342.—Inflorescences of Lime.

Xot until they have taken in the food thus

available do the cotyledons unfurl and

reveal their exceptional five-lobed

palmate shape.

Under the general name Tilia

europcea I include T. platyphyllos

(Scop.), the Large-leaved I.ime-tree.

T. vulgaris (Hayne), the Common
Lime-tree, and T. cordata (Mill.), the

Small-leaved Lime-tree. Of these

the two extreme forms— the Large-

lea\-ed and the Small-leaved—are

easily distinguished ; while the third

form is intermediate in character.

The leaf of the Large-leaved

Lime is large ; its lower face is

light green in colour, and shows

hairs generally scat-

tered over it, as well

as collected in

whitish or greyish tufts at the

angles of the veins. The pendent in-

florescence includes only few (from

two to seven) relatively large

flowers. The fruit has a thick

woody wall which is marked by fi\-e

more or less projecting ribs. The
resting-bud has three external scales.

The leaf of the Small-lea\"ed Lime
is smaller ; its lower face has a pale

bluish tinge, sliows no

scattered liairs, but

has tufts of rusty red

liairs at tlie angles

of the
\- e i n s

.

The in-

tlorescence is often

erect, and usually

includes a larger

number (from four

to eleven) of smaller

flowers. The thin

fragile wall of the

fruit is almost or

completely devoid of

projecting ribs. The
resting-bud has onl\- two scales \isible from

the outside.

Large=leaved
Lime.

F'g- 343- Fruits of Lime.
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The Common Lime is intermediate in

the character of its fruit, inflor-

escence, and the lower face of

the leaf, which is green and has

greenish-grey hairs only at the angles of

Common
Lime.

the veins. The leaf-stalk of the Common
Lime is scarcely half as long as the leaf-

blade, whereas, on the other hand, in the

Small-leaved Lime the former is nearly as

long as the latter.

ACERACEiE. SYCAMORE AND MAPLE FAMILY

The Sycamore and Maples are woody

plants with opposite, stalked, simple leaves,

which are devoid of stipules, are palmately

veined, and often palmately lobed. (The Plane

has verv similar leaves, which, however, bear

Fig. 344.— Fruits of Norway Maple.

stipules, and arc alternate. One familiar

species of Maple has pinnately compound

leaves.) The flowers are small, regular, often

greenish, and usually hypogynous. In each

flower there are five or four sepals, five

or four separate petals, and usuall\' eight

(from four to twelve) stamens. A thick disk

is usually present, and often glistens with

nectar ; the stamens are frequently in-

serted in little pits on the disk. The
pistil consists of two carpels joined to

fonn a somewhat flattened, two-chambered

ovary, which contains two ovules in each

chamber ; from the summit of the o\'ary

rise the two style-branches. The fruit is

dry, two-winged, and breaks into two separate

one-winged halves, whose single closed cham-

bers contain as a rule one seed each.

Although many species of Acer are in

cultivation, in this country only two are

^"er^• common— the native Field Maple, and

the naturalised Sycamore—and two are

fairly common— the Norway Maple and

Acer Xegundo. The last-named is easily

distinguished from the others because it

has pinnately compound, often variegated,

leaves, and its flowers are devoid of petals.

The other three can be readily distinguished

by their inflorescences, leaves, and fruits, as

will be explained in detail.

.•\mong the points of special interest ex-

hibited b}- species of Acer are :

—

1. The origin of unisexual flowers by

more or less incomplete suppression of the

stamens or carpels.

2. The intermediate stages shown between

male and female individuals.

3. The gradual decline in conspicuousness

of the petals as shown by yellowish-green

petals, green petals, and finally no petals.

4. The characteristic "breaking fruit"

whicli is adapted for dispersal by wind.
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ACER PSEUDO-PLATANUS (A;;;;/. ).
— Svcamoui. (Accraccee)

The Sj-cainore is recognised by its puiulciit in a straight hne). and ta|)cr from above

tassel-like inflorescences ; its opposite jxd- downwards,

mate leaves, whose blades are pallid bluish- Tlie Sycamore, wliich may attain a height

F'g- 345- Bark of Sycamore.

green on the lower face, and show \-ery of sixty feet, shows a crown of \-ariable form.

narrow acute angles between the lobes
;

Its bark remains smooth for a long time,

and Irnally by the character of but finally becomes rough and flakes off in

its fruits, whose seed-contain- larger or smaller scales (Fig. 345).

ing parts are nearh- globular. The successive pairs of opposite leaves

and whose wings diverge obliquely (not stand at right angles to one another, so that

Distinctive

Features.



V I



Fig. 347-—SYCAMORE—/lC£/e PSEUDO-PLATANUS : SUMMER.
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there are four ranks of

leaves. The leaf

possesses no
stipules, but shows a broad

Leaves.

Fig.

The blade is gloss}- and dark green on the

upper face, but duU and of a light bluish-

green on the lower face, so that this plaj^

of colour renders the tree recognisable at

a considerable distance.

Though the \-oung leaf

shows white hairs fring-

ing the larger \-eins, the

hairs ultimately \-anish

except in the angles at

which the larger (second-

ary) ner\xs meet the

largest (primary), where

they form tufts
("domatia") compar-

able with those of the

Alder and Lime.

On a horizontal or in-

clined branch there are

naturally two ranks of

leaves along the sides, and

one rank along the upper

face and another along

the lower face. The

stalks of the two latter

series elongate to different

degrees, and bend so that

the blades iuHy expose

349.—Shoot of Sycamore. their upper faces to the

Fig. 348. -Twig
of Sycamore
in Winter.

base wliich extends so far

round the stem as to meet

that of the opposite leaf.

The long, often red, leaf-

stalk terminates in a blade

that is usually five-lobed,

and is from four to eight

inches in diameter. The
lobes- are shortly pointed,

indented with blunt teeth,

and separated by narrow

(acute) angles (Fig. 349). Fig. 350.—Opening Buds of Sycamore, early stages.
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Buds

light ; morco\'oi"theloa\'es

inserted on the lower face

have larger blades than

those on tlie upper face.

The leaves become

partirularly stiff when

mature : tlieir autuuuial

tint is yellow.

Tlie large resting-buds

(Fig. 348) display several

j)airs of scales arranged

at right angles.

The lateral buds

of the Sycamore stand

out from the twig, and

are not applied close

against the latter as in

the Norway Maple. When
the bud becomes active (Figs. 350-1) the in-

nermost scales behave somewhat like foliage-

leaves by elongating considerably, and often

show at their tips distinct little leaf-blades.

A still smaller leaf-blade is shown by each

of the outer scales in the form of a discoloured

narrow tip. The buds at the end and on all

four faces of the inclined branches may grow

out, but the branches on the upper and lower

Opening Buds of Sycamore, later stages.

faces are usually small and short-lived, so that

older inclined shoots merelj' bear branches

on their flanks (just as if the leaves were two-

ranked) ; on erect shoots ^•igorous branches

spring from all four faces.

At an age of twenty or thirty years

the Sycamore produces flowers which open

in May after the leaves have appeared.

The inflorescence is prepared during the

previous year, but

lnflor=

escence.

F'g- 352.—Inflorescences of Sycamore.

during wmter re-

mains con-

cealed with-

in a large

resting-bud. Such a

bud grows out into

a shoot bearing two

or four foliage-

leaves, and a manj'-

flowered pendulous

green inflorescence

(Fig. 351-2). The

inflorescence shows

several interesting

features : (i) At its

base it is branched,

and the branches

themselves may be

ramified, their
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F'S- 353-—Fruits of Sycamore.

ultimate branches being flowers ; but as

the main inflorescence is ascended its

branches become shorter and simpler, until

towards the top they are merely stalked

flowers. Thus this inflorescence shows a

gradual transition from a branched one

to a simple one. (2) Low down the main

inflorescence bracts are to be seen as very

small scales, but elsewhere they are wanting

e.xcept possibly in the form of minute lumps

subtending the individual flowers. (3) The

main inflorescence ends in a flower that is

the first to open. (4) Some individual trees

bear exclusively male flowers, and therefore

produce no fruit ; others possess both male

and female flowers.

Each lateral flower has a long stalk. Its

perianth consists of fi\-c narrow green

se])als, and five narrower green

petals. Directly within lies a

yellowish llesliy cusliion surrounding the

Female
Flower,

Flowers.

centre of the flower—this is tlie disk, which

glistens with drops of nectar. The stamens

are inserted singly in pits on the upper

face of the disk. All the flowers show the

characters so far described, but there are

male and female flowers.

The male flower includes from eight to

twelve stamens, whose filaments are long

enough to thrust the anthers

Flower
beyond the petals. In the

centre is a green, hairy, sterile

lump, which is the only trace of a pistil.

The female flower possesses only eight

smaller stamens, which have filaments so

shortened that the anthers do not project

beyond the petals. These an-

thers contain pollen, yet they

never open : here, then, is a

remarkable case of a now useless organ

which nevertheless preserves much of its

original structure. In the centre of the

flower are the two united carpels forming

a superior pistil that extends completely

across the flower. The two-celled ovary is

laterally compressed and contains two

ovules in each chamber. The single style

di\-idcs into two branches which diverge

and curl outwards. Thus the female flower

presents the deceptive appearance of being

bisexual, because its functionally paralysed

stamens are still preserved.

The flowers ore pollinated by the aid of

insects. Though the flowers are individually

inconspicuous, yet massed together they

form noticeable yellowish-green tassels that

hang clear of the leaves ; moreover, the

yellow disk advertises the easily accessible

superficial nectar. The flowers are visited

by bees and flies. Cross-pollination is

favoured by the separation of the male

and female flowers not only in space, but

also in time, for the male flowers mature

before the stigmas are receptive.

After pollination the sejiils and pt'tals

close over the ovary which develops

into the characteristic fruit (Fig.

i"!iis, wlien ripe, lias two wmgs

Fruit.
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whicli taper from apex to base, and are

not extended horizontally in a straight

line. One o\iile in each chamber has en-

larged to produce a rounded seed which

iills the globular frnit-chaniber. When
fully ripe the two halves of the fruit break

apart without opening, so that there are

now two closed one-winged, one-seeded

half-fruits. These, when dropped from a

height, descend slowly with a spinning

movement, and are evidently designed for

dispersal by wind.

The seed is wholly occupied by the

embrj-o, which is green even inside the

seed. In germination the long strap-like

cotyledons unfold and appear above the

ground, but the half-fruit is often raised

aloft while they are still parth'

inside it. The cotyledons are suc-

ceeded by toothed hut unlobed primary

green leaves.

Its dead and dying yellow leaves in autumn
often show black patches ; these are caused

by an internal fungus (Rhytisma acerinum)

which ripens its infecting spores in the fallen

dead foliage ; so that the Sycamore may be

protected from infection by burning the

leaves in autumn. Little, hollow, red, erect

outgrowths are very common on the leaf,

and are due to a mite (Phytoptus).

ACER PLATANOIDES (Linn.).— y.(^K\\w M.api.e {Aceracece)

Distincti\e

Features.

The Xonva\- Maple diti'eis from the Syca-

more in the following respects : the leaf-

blades are of the same colour

on both faces, their lobes are

separated by wide open angles

and are long-pointed, as are the teeth ; the

inflorescences are erect ; the two wings of

the fruit are directed apart, nearly m a

straight line, and do not taper markedly

to the base ; moreover, the seed-containing

part of the fruit is flattened (not globular).

The tree is S\-camore-hke in form, but

its bark instead of becoming scaly is event-

ually scored with relativeh- tine longitudinal

furrows (Fig. 357).

The large leaves (Fig. 354), which show
fi\e or se^•en lobes, are hairless and glossy

on both faces. They are arranged as in the

Sycamore.

The resting-buds are also similar to those

of the Sj'camore, but the lateral ones are

closely applied to the stem (Fig. 358).

The erect inflorescences, which appear in

April or May before the foliage is visible,

terminate shoots of the cur-
Flowers.

rent \-ear. They are richly

branched and the constituent stems

elongate so as to bring all the blossom

F'g- 354-—Shoot of Norway .Maple.

up to a gently curved surface (Fig. 359).

The inflorescence may consist whoU\' of

male or female flowers, or of both together,





%i *e-^v

Fig- 356.-NORWAY MAPLE—/1C£/? PLATANOIDES : SUMMER.
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and as a rule all the inflorescences on a foliaged branch, and thus atones for that

single tree are of the same type ; conse- arrest.

quenth" male, female, and bisexual trees In structure and behaviour the flowers

occur. The terminal bud which gives rise agree with those of the Sycamore, though

I 'S- 357- Hark ui r«a> Maple

to the inflorescence behaves much as in the

Sycamore, so that foliage-leaves ultimately

unfold on the year's - shoot, below the

inflorescence. As the terminal growth
of this flowering-shoot is arrested by
the inflorescence, often one of its lateral

buds dex'elops in the same year into a

there is a greater difference between the

sepals and petals as regards form.

As the masses of yellow-green flowers

appear before the lea\-es they are conspicu-

ous and give to the Norway Maple an un-

equalled freshness of aj^jx-arance in spring.

Bees are responsible for cross-pollination.
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Fig. 358-
Twig of

Norway Maple
in Winter.

In general structuri'

<if fruit and seed, as

well as in
Fruit and ^

,

Seed. ^yi"' "'
germin a -

lion, tlie Norway Ma])k'

agrees witli llie Syca-

more, tliougli it exliibits

the already-mentioned

differences in shape of

fruit (Fig. 344), and otlier

differences in shape

of the primary leaves.

(Occasionally, especially

in young trees, the wings

of the fruit incline up-

wards, and are not

horizontal ; but in this

case their shape and

the flat form of the

seed - containing part

are unmistakable.)

Acer platanoidcs is

not a British tree.

Its leaves, with long

" dripping-tips " from

which water rapidly drips,

suggest at once to the ex-

pert what is the fact, that

it will endure a very moist

atmosphere.

Two other exotic Maples, occa-

sionally seen in English gardens,

are Acer sacchariniim (Linn.)

and A. rubrum, which belong to

Canada and the United States.

359. Inflorescences of Norway Maple.

Like the Norway ^laple, they open their flowers

in spring before the leaves are visible ; but in

fruit they rather recall the Sycamore. But one
interesting and distinctive feature is that their

inflorescences spring laterally from twigs produced
during the immediately preceding year. A. s.ic-

charinum has reddish or greenish-yellow sepals,

but usually no petals ; its deeply five-lobed leaves

become yellow in autumn. A. nibniin possesses

petals, and deserves its name of " Red Maple "

because of its reddish flowers, and scarlet or

orange autumn-tinted leaves.
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ACER CAMPESTRE (Z.;;/;/.).—Common Maple (Aceracece)

The Field Maple differs from the two The tree rarely exceeds a height of

preceding species in the smaller dimensions thirtj'-five feet, and much more commonly

Fig. 362.- Bark of Common Maple.

of ; tlie whole tree, and of its leaves and

fruits. In shape of inflorescence and fruit

it agrees with the Norway Maple, but differs

in its small blunt-lobcd leaves, which serve

also to distinguish it from the Sycamore as

their colour is the same on both faces.

reaches only from ten to twenty feet. It

. has spreading branches, and often

assumes a shrub-like form when
growing in hedges.

The bark (Fig. 362) is divided into scales

bv numerous fine fissures.
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The small leaves (Fig. 12),

only two to four inches in

diameter, sliow three or five

lobes, which are scarceh'

glossy. They are arranged as

expanded ; they are arranged and shaped

like those of the N'onvay Maple,

but are smaller and include fewer

flowers. The flowers agree in type

with those already described. Tlic fruits (Fig.

Flowers

and Fruit.

^4

F'g- 364.—Inflorescence on Common Maple.

F'g- i(>i- in the two preceding species.

Commo°n The lateral resting-buds are

Maple in applied closelv to the stem
Winter. (Rg. 363).

The erect greenish-\^ellow inflorescences

(Fig. 364) appear in May after the leaves have

365) have horizontal or e\en downwardly-

curved wangs ; they differ from the similar

fruits of the Xorwa\- ilaple in smaller size,

and in less flattened seed-containing parts.

The Common Maple is a native of England

and Ireland.

Fig. 365.— Fruits of Common Maple.



292 TREES AND THEIR LIFE HISTORIES

ACER NEGUNDO (L;«;;.).—Ash-leaved Maple {Aceraccce)

This American tree owes its popular names The low-branched tree mav attain a height

of " Ash-leaved ^laple " and " Box Elder " of from sixty to seventy feet, and acquire a

to its pinnately compoimd leaves, each con- rough scaly bark at the base of its trunk

I is- 3<>((. -Bark oi Ash-leaved Maple.

sisting of three or five leaflets. The lea\es,

together with the characteristic maple-fruits,

and the completely unisexual flowers which

are de\'oid of petals, render recognition of

the tree an easy matter.

(Fig. .^66). which sometimes attains a dia-

meter of four feet. The wide-spreading

boughs bear o\-crhanging branches wliose

drooping habit gives to the tree a \trv

graceful form.



ACER NKGUXDO 293

Leaves.

The ()j)])()site pin-

nate leaves exliibit the

shapes illus-

trated in Figs.

58 and 367, but some-

times the leaf has only

three leaflets. Each sep-

arately - stalked leaflet,

when yoiuig, is coated

with an obvious cover-

ing of hairs, which are

more or less completely

cast off as the leaf ma-
tures. One detail worthy

of note is the conspicu-

ousness of the leaf-scars

when the yellow autumn-

leaves and bud - scales

have fallen (Fig. 23).

Fig. 367.—Leaves of Ash=leaved Maple.

Flowers.

Fig. 368. Male (i) and Female 9- Inflorescences of
Ash-leaved Maple.

The inflorescences spring from the

shoots in a manner very different

from that habitual to the

Sycamore, Norway Maple,

and Common Maple, as they are

lateral in position. Certain resting-

buds on the sides of the long-shoots

develop into pendent, flowering dwarf-

shoots, which take the form of tufted

male or loosely branched female in-

florescences (Fig. 368). The male and

female flowers are usually on different

individual trees, and open before or

when the leaves expand.

The peculiar feature in the flowers

is the absence of petals and of a

disk. In both kinds there are five

(occasionally three or four) sepals.

The male flowers hang from long

slender stalks ; and each has a

bell-shaped calyx, within which are

only five (occasionally three or

four) stamens that project far

beyond the sepals, but there is

no \estige of a pistil. The female

flower includes no traces of any

stamens, but contains a pistil which

protrudes far be\-ond the small sepals.
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Fig. 371.— Fruits of Ash-leaved Maple.

The two wings of the fruit are directed

nearly vertically (Fig. 371).

It may here be mentioned that a

" \-ariety " with partly white lea\-es is a

very decorative tree, common in gardens.

The ancestral t\-pe of the Ash-leaved Maple

is. of course, the entirely green form
;

accordingly, shoots of the variegated tree

often ' throw back " or revert to the

original form in such a way that the same

indi\-idual tree displays many branches

bearing A-ariegated foliage, interspersed

with a smaller number of green-foliaged

shoots.

HIPPOCASTANACEiE

./ESCULUS HIPPOCASTANUM (!/»».).—Horse Chestjcut [Hippocastanacece)

The Hippocastanaceae agree with the Acer-

aceae in many characters, but differ in that

the opposite leaves are palmately compound,

the fto'd'crs irregular and showy, the ovary

three-chambered, and in that the fruit spon-

taneously opens by three valves. The general

characters of the family are suificienth-

indicated by the Horse Chestnut.

The tree is recognised b\- the family

characters already enumerated, by its large,

glistening sticky buds, its beautiful erect

conical inflorescences, its spiny green fruits,

and characteristic large seeds each marked

by a large scar.

Form.

The tree rises to a height of perliaps

sixtv feet, showing a very shady o\-al-

p\Tamidal crown that may extend

nearly to the groimd. From the

base of the bole may rise recent young

shoots. The bark remains smooth for many

years, but eventually becomes furrowed and

scaly (Fig. 372), and may clothe a trunk

one yard in diameter.

The large palmately compound leaves are

opposite, and in four ranks (Fig. 381), those

of the horizontal branches being
Leaves. ^^ ^^^^ ^^^^^ flanks, and on the

upper and lower faces. The leaves inserted
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on tlie lower face of a branch possess larger tlie latter, and by adjustment of the angle

blades tlian the others. The leaf has no at which the\' stand in reference to it.

stipules ; its broad base narrows abo\-e In autumn the leaflets sliovv tints ranging

into a long leaf-stalk, at the somewliat through green and yellow to red, and may
widened summit of whicli are attached fall off separateiw

•^'g- 372. — Bark of Horse Chestnut.

from three to nine leaflets. The leaflets

themselves are stalkless, have double saw-

hke teeth and a sharp tip, and are broad-

est towards their ends ; they acquire a

horizontal position fuU\- exposing them to

the light, by variations in the length and
direction of the leaf-staik, bv twistine; of

The large resting-bud exhibits four ranks

of balsam-coated, glistening scales, which

are ranged in pairs at right

angles. On the leafless coarse

twigs in winter (Fig. 375) the lateral buds

stand in the axils of very large leaf-scars,

which, unlike those of the coarse-t\\-igged



f-'SC- 373- HORSK CHESTNUT ^SCtXL'S HIPPOCASTANUM : WINTER.



Fig- 374-—HORSE CHESTNUT- /CSCt/f-l/S HIPPOCASTANUM : SUMMER.
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Opening
Buds.

Ash, are not raised above the general

surface.

The terminal resting-bud encloses a

number of scales, also some foliage-leaves

which are densely clothed in white

woolly hairs, and perhaps a young

completely modelled inflorescence.

Figs. 376-7C) show stages in the opening

of a bud. As the bud opens its inner scales

grow greatly in length and bend back ; at

the same time the young little foliage-lea^es

perched on short erect leaf-stalks emerge

with their erect leaflets closely folded along

the middle and side nerves (Fig. 376). As

the leaf-stalk lengthens the leaflets gradu-

ally' spread open and bend down, so as to

acquire a horizontal (Fig. 377) and subse-

quently a drooping pose that causes the

young leaf to present the appearance of

a half-closed umbrella (Figs. 378 and 379).

Afterwards the leaflets rise up, completely

smooth away their creases by spreading

fully open, and acquire their final horizon-

tal pose (Fig. 381). In the meanwhile the

white hairs clothing the j^oung lea\-es have

shrivelled, become rust-coloured, and are

then detached, so that the general coating

of hairs is represented only by a few rusty

hairs remaining at the widened tip of the

leaf-stalk.

The 3'ear's-shoot which thus de\'elops

from a bud may bear foHage alone or also

flowers. Terminal and lateral

buds may grow out into purely

vegetative branches ; in such a case the

lateral ones on horizontal branches spring

almost exclusively from the flanks, for the

buds on the upper and lower faces generally

remain dormant or give rise to feeble little

shoots which soon die. Only large terminal

resting-buds enclose inflorescences. Such a

bud produces a shoot that bears a few foliage-

leaves and terminates in an inflorescence

(Fig. 379). Thus the terminal growth of the

shoot concerned is henceforth impossible,

but this disadvantage is atoned for by the

activity of a bud which arises in the a.\il of

Branching.

Inflor-

escence

a foliage-leaf close

beneath the inflor-

escence, and which

shoots out, even bear-

ing foliage-leaves in

its first year (see Fig.

380, where the bud is

denoted by the mark

i) ; the acti^•e bud in

question springs from

the lower face of the

branch. The hori-

zontal branches of

the Horse Chestnut

are therefore " false

stems " made up of

successive genera-

tions of branches
strung end to end.

The tree flowers at

ten or fifteen years

of age, and

regularly

thereafter,

in April or May.

As the inflorescence

is already prepared

in the previous sum-

mer, it ma}- pre-

cocioush' emerge in

a mild autumn.

The erect conical

inflorescence is com-

pound. The main

inflorescence - stem

bears branches, the

secondary inflor-

escences, which are

distinctly curled at

their ends when j'oung. The flowers and

lateral inflorescences being adequately pro-

tected in youth by the surrounding leaves

and b}' their close packing, protective bracts

become superfluous and are suppressed.

The flowers are not all alike. In a

secondary inflorescence the lowest flowers,

which also open first, are male ; above

Fig. 375- Twig of

Horse Chestnut in

Winter.
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Fig. 376. Opening Buds vStages 1, 2, and 3) of Horse Chestnut.

these may be

flowers WTth fer-

tile ovaries ;

and at the tip

there are tin\-

flower-buds
which never

open, but be-

come brow n

and drop off.

Each flower,

though irregu-

lar, can
Flowers.

, ,.

be di-

vided into two

equal similar

li a 1 V e s , and

stands horizon-

tal. The five

joined sepals
ensheath the
imopened flower

in a beU-shaped

envelope, which

bursts irregu-

larly when the

flower opens.
There are usu- F'g. 377- Opening Bud 4th Stage of Horse Chestnut.

aUy onl}' four

separate petals

not differing

greatly in shape,

but the two

back (upper)

ones have larger

y e 1 1 o w spots

than the two

side (lower) ones

possess ; the

fifth petal,which

should be pre-

sent in front, is

smaU or missing.

The yeUow spots

are seen only in

moderately
young flowers,

as the\' eventu-

ally become
pink. Immedi-

ately within the

petals lies the

ring-Uke disk,

which is larger

at the back of

the flower where
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nectar, whicli it excretes, accumu-

lates. Inserted distinctly within

the disk are from five to eight

(usually seven) stamens, each of

which has a long bent filament

and a flesh-coloured anther, which

easil}' moves as it is attaclied to

the filament by a very thin joint.

In the centre of the male flower

is a white column-shaped body,

which has no style, but possesses

a feeble, discoloured stigma and

a three - chambered ovarj' devoid

of ovules ; this, then, is a rudi-

mentary pistil. But in bisexual

flowers, which also have fertile

stamens, and in female flowers,

whose sterile stamens fall before

Fig. 379- -Opening
Youn

Bud (6th Stage), also showing
g Inflorescence.

F'g- 378.— Opening Bud 15th Stage

their anthers open, the pistil

shows three carpels joined to form

a swollen three - chambered ovary,

a single long style, and a point-

like stigma ; and each chamber of

the ovarj^ contains two ovules.

Thus, as in the Maples, flowers

owe their unisexual nature to in-

complete development of stamens

or carpels.

\'ery conspicuous are the flowers

massed together at the ends of

.... .
the twigs in inflor-

Pollination. °
,

escences, whose dom-
inant creamj'-white is flecked with

yellow and pink. They are pol-

linated by the agency of humble-

bees. Cross-pollination is favoured
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and self-pollination obstiiulcd by the cir- passing to one in its first stage, will strike

cumstances: (i) tliat the inflorescence is the anthers and stigma respectively with

practically male at the commencement, as the same part of the under-surface of its

the male flowers open first
; (2) that body, as it thrusts its tongue into the

bisexual flowers are female in early life, space at the base of the back (upper) petals,

because the stigma is receptive before tlie The ovary develops into a rounded, spiny,

antliers are ready to open. In tliese green fruit (Fig. 381). wliirh has a somewhat

Fig. 380.—Inflorescence of Horse Chestnut.

latter flowers the style at first stands

out horizontally, while the immature sta-

mens are bent downwards ; later on the

stamens sweep upwards, and their open

anthers occupy a position very near to

the stigma ; finally, the stamens with

emptied anthers retreat downwards once

more. Thus a humble-bee entering a bi-

sexual flower in its second stage, and

Fruit and
Seed.

thick, fleshy wall that splits into three

valves. The fruit may contain from one

to three seeds, but usually only

two. The large seed is covered

b\- a coat which is brown

and pohshed except where the relatively

huge, dull scar is. Though somewhat simi-

lar in appearance to the edible chestnut, it

differs in being a seed, which is produced
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Fig. 381.—Fruits and Seeds of Horse Chestnut.

inside a ripened ovaiy (the edible cliestnut

is itself a ripened ovary). The seed is

wholly occupied by the embryo, the greater

part of which is formed bv the two large

thick cotyledons, and the root of which

lies in a peculiar little pocket formed by

the infolding of the seed-coat. \Mien the

seed germinates the cotyledons remain be-

low ground, and the rapidl^'-growing main

stem at once produces ordinary foliage-

leaves .

The Horse Chestnut is not a native of

Great Britain, but was probably intro-

duced into Europe from Asia Minor.

Double-varieties of the tree are in culti-

vation, and suggest that the additional

petals are produced at the expense of the

stamens, as intermediate stages between

petals and stamens occur in such double-

liowers.

Among the Horse Chestnuts in cultivation,

some species belong to the sub-genus Pavia ; these

have r.o stiff spines on the ripe fruit, possess resting-

buds that are dull in surface and not sticky, and

have their leaflets attached to the common leaf-

stalk by distinct stalks. One such species is the

purple-flowered Msctilus Pavia. This must not

be confused with the common red-flowered hybrid

known as A. carnea (A. nibicuitda), which is

obtained by crossing A. Hippocastamtm and A.

Pavia, and has leaves like those of the former.
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AQUIFOLIACEi^

ILEX AQUIFOLIUM Linn.].—Hollv 'Aquifoliacece)

The Holly-tree is the soUtary British

representative of its family, the Aqui-

foliacese, whose characters are sufficiently

indicated by those of its flowers.

branches may extend almost to the ground,

and are themselves densely branched, so that

the tree, with its evergreen foliage, casts deep

shade. The plant freely emits branches from

Fig. 3S2. -Bark of Holly.

Though often a shrub, the Holly may
become a tree forty feet in height and

possessing a single trunk which is coated

with a smooth ashen bark (Fig. 382). Its

the base of the trimk and from j-ounger

shoots, and hence endures repeated chpping.

The spiraU\--arranged simple leaves are

tough and evergreen, and live for some

—
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Leaves.

Fig- 383. -Shoots of Holly.

often four—years.* The leaf-blade is pricklv

on the lower parts of the tree, but frequentl\'

unarmed elsewhere (Fig. 383). It is sug-

gested that the prickles protect the tree

from large browsing mammals
such as cattle, and are therefore

superfluous excepting within reach of these.

The leaf is stalked and has at its base two

minute dark-pointed stipules.

The resting-buds, and especiall}^ the lateral

ones, are very small. Examining a terminal

bud, we see that it is " naked or

open," as it lacks any true bud-

scales. The outer leaves covering this rest-

ing-bud, though stalkless, possess stipules

and have toothed margins ; and when tlie

* The statement repeated in various books that the

leaves live and remain attached for only about thirteen

or fourteen months is probably copied from statistics

provided by Continental botanists, who possibly

originally were dealing with trees growing under a

more rigid Continental climate or in towns.

Buds.

bud sprouts they enlarge and remain green,

in place of falling off, while the inner bud-

leaves grow to a stiU greater extent and

have larger pointed teeth at their margins.

In other words, the leaves protecting the

terminal bud are in character intermediate

between foliage-lea^'es and scales.

The HoUj' can flower at an age of tweh'e

years or perhaps less. Its blossoming

season is especially prolonged,

as flowers may open at any

time between May and .\ugust. Close

clusters of creamy flowers arise in the axils

of leaves of the preceding year, and in-

clude male, female, or bisexual flowers.

The tree may bear only male or only female

flowers, but at least clipped garden in-

di\iduals may bear all three kinds.

The flower (Fig. 386) is regular and liypo-

gynous, and all its parts are in fours. There

is a small four-toothed calyx. The four

creamy petals adhere at the base, and to this

common base are attached the four stamens,

wliich alternate with them. There is no

disk. In the male flower the pistil is repre-

sented by a central lump which varies in

structure, but often is a feeble two-lobed

bodj' containing no o\niles. In the female

flower the four stamens are smaller, and fre-

quently possess white anthers that do not

open. The pistil consists of a stigma with

four small lobes, a very short style, and a

four-chambered ovary containing one ovule

in each chamber. The bisexual flowers in-

clude perfect anthers and a perfect ovule-

containing o^ar}^

Nectar is secreted within the base of

the petals, and is easity accessible to various

sliort-tongued insects which effect cross-

pollination.

The red fruit (Fig. 385) is not a berry, but

a stone-fruit containing four stones, which

arc respectively formed by the

four chambers of the ovary. The
fruits ripen at any date after August,

and may hang on the tree during winter.

They attract and are dispersed by thrushes.
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wild pigeons, and partridges,

which swallow the fruit. The

seed, protected b}' the " stone,"

passes iminjnred through the

bird's bod\% but during this

passage the stone is softened

and subsequent germination is

thus facihtated.

The seed contains a minute

embrj^o as well as a special store

of food-material (endosperm). In

germination the green,

even-margined, cotyle-

dons emerge from the soil, and

are succeeded bj^ small prickle-

edged foUage-leaves. The young

little plant grows but slowly.

Seed.

Habits.

FiJC- 385.— Fruits of Holly.

Fig. 386.—Flowers of Holly.

The Holly-tree is a shade-enduring tree, capable of

growing in forest, as is suggested by its smooth bark, its

low-pitched and close branching, the duration

of its leaves, the dense shade that it casts, and

finally by its slow growth in height. The HoUy again

illustrates the fact that trees or shrubs which are evergreen

in this country possess thick, stiff leaves able to resist

excessive loss of water during winter when coldness of

soil prevents the roots from absorbing rapidly. But the

Holly-tree, though stiff-leaved, is not adapted to a life in

dry places ; on the contrary, it seems to flourish naturally

where the air is moist, as in the island climate of England

or near the coast on the Continent. In a continental

climate it often dwindles to a mere shrub, as its twigs

are regularly nipped by severe winter frosts ; in England

{e.g. in the Forest of Dean) it becomes a good-sized tree.

In cultivation there are many varieties of the Holly-

tree, including those with yellow or wliite fruits,

those with leaves that are variegated, devoid of

prickles, or prickly on their faces as well as at their margins.

Varieties.
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CELASTRACEiE

EUONYMUS EUROPiEUS X;»«.^.—Spindle-tree fCelastracecB)

The Cclastrace;e include only one Britisli

plant, the Spindle-tree, which is recognised

by its inflorescences, the structure of its

regular greenish-white flowers, and, above

longitudinally furrowed bark [see Fig. 387).

Tlic opposite, simple leaves are ranged in

four ranks. Each has two minute short-

lived stipules, a stalk, and a hairless bladen



Fig. 388.—SPINDLE-TREE—et/OA'KyM{;S EUROP/EUS : WINTER.



Fig. 389.-SPINDLE=TREE-£LOAVvMLS EUROP^VS : SUMMER.
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inflorescences that spring from the axils of

leaves on the current year's - shoot (Fig.

^02). [Minute bracts are present.
Flowers -'^ '

^

The bisexual, regular, hypogynous

flower has four small green sepals, four

greenish-white separate petals, four stamens

alternating with the petals and inserted on

a swollen green disk, and, rising from

the middle of this, the single four-cham-

bered ovary. The ovary terminates in

a single style which is capped by a four-

furrowed stigma ; two oviiles are present

in each ovary-chamber. In

,

—

addition to the bisexual

flowers, there are, often on

the same individual tree,

male and female flowers in

which the ovaries and

stamens respectiveh' are

rudimentary.

The flowers are rela-

tively inconspicuous, more-

over their nec-
Poilination. .,

tar IS easily

seen and obtained because

it is secreted by the swollen

disk, so that cross-poUin-

Fig. 391.—Shoot of Spindle-tree.

ation is usually effected by flies of various

kinds.

In the bisexual flowers the anthers open

outwardly before the stigma is receptive,

Fig. 390.—Twig
of Spindle-tree

in Winter.

\

Fig. 392. Flowers of Spindle-tree.
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Fruit and
Seed.

and by this means cross-

pollination is favoured

even in them
; yet self-

pollination is sub-
sequently possible.

The ovary develops into

a four - lobed rosy - red

o r reddish-

purple fruit

(Fig. 393),

whose wall splits longi-

tudinally into four valves

and exposes the bright

orange-coloured seeds.

One or two seeds are

in each chamber, and

owe their orange colour

to an additional fleshy

coat (false "aril") which

covers the true seed-shell (testa).

The seeds are dispersed by birds, which

Fig. 393,—Unopened Fruits of Spindle=tree.

are attracted by the red and

colours and by the pulpy "aril."

orange
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RHAMNACEi^. BUCKTHORN FAMILY

The Rhamnaceffi are represented in this

country by only two native species of

Rhamnus, which are recognisable by their

small, inconspicuous, green (and white),

regular flowers. The flower has an equal

number (four or five) of sepals, separate

petals, and stamens, all of which are at-

tached to the rim of a more or less bell-

shaped receptacle ; but the crucial character

is that the petals arc very small, and each

stands directly outside a stamen, which is

thus opposite to (not, as in Euonymus,

alternate with) it. The superior ovary is

from two- to fi\-e-chambered, with one ovule

in each chamber. The flower is thus peri-

gynous. The fruit is a small, globular,

black, stone-fruit. Both species are shrubs

or small trees.

RHAMNUS FRANGULA (Lm;;.).—Alder Buckthorn
(RliamnacecB)

This plant is usuall)- a shrub from four to

twelve feet high, and rarely becomes a tree

twenty feet in height. As its whip-like

shoots are feebly branched, the leaves are

often largely grouped at the ends of long

slender stems. The bark eventually be-

comes rough.

The simple leaves show an arrangement

that is rare, as it is transitional between

opposite and alternate. On the

year's-shoot the leaves at the base

are clearly in opposite or almost oppo-

site pairs, the successive pairs standing at

right angles ; but as the shoot is ascended

the leaves of a pair become gradually separ-

ated by increasing lengths of stem, thus

becoming alternate ; and still higher they

may close together again. Each leaf has

two narrow stipules, which soon shrivel

after emerging from the bud. The stalked,

nearly hairless, leaf-blade is oval and devoid

of teeth, and has very regularly-arranged,

straight, parallel, lateral nerves (Fig. 395).

The resting-buds (Fig. 394) are small, and

show a few narrow hairy stipules which

imperfectly conceal the folded

Shoots"
foliage-leaves ; the condition of

the buds is therefore described

as " naked."

Qrowth
of Shoots.

If we observe the shoot

that develops from a termi-

nal resting-bud,

several points of

interest reveal

themselves : (i) The shoot

continues to grow and pro-

duce leaves throughout the

summer ; consequently, the

year's-shoot (and therefore

the whole stem) is long. (2)

As the flowers are in the

axils of leaves on the cur-

rent year's-shoot, and as new
leaves are constantly being

produced during summer,

the plant has an excep-

tionally long flowering sea-

son, which lasts from May to

July. (3) The lowest two

lateral buds on the year's-

shoots frequently grow out

into considerable branches

in the year of their pro-

duction, and even produce

flowers. Hence the strongest

branches on the year's-shoot

are often at its base (as in

many shrubs), not at its tip

4

Fig. 394.—Twig
of Alder Buclc-

thorn in Winter.
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Fig- 395. -Flowering Shoots of Alder Buckthorn.

(as in most trees). This habit, as well as the

emission of stool-shoots and suckers, helps

to explain the shrub-growth of the Alder

Buckthorn. (4) Above the basal branches

on the current year's-shoot inflorescences

may appear in the axils of the leaves.

(5) And still higher up on the same shoot

there occur lateral resting-buds that do not

sprout until some subsequent season.

The inflorescences take the form of tufts

of stalked flowers in the axils of fohage-

leaves.* In the axil of the

leaf there first arises a central

flower whose stalk bears two minute lateral

scales ; in the axils of these arise two

lateral flowers. Hence the inflorescence con-

sists of three flowers. But sometimes from

the stalks of the lateral flowers in like

* The inflorescences are of special interest in that

they serve to throw light upon the inflorescences in

the axils of catkin-scales of the Oak and Hazel families.

See page 184 and Fig. 224.)

Flowers.

manner other stalked flowers spring, so

that the inflorescence may include from

three to seven flowers. The flower-stalks

are bent at certain stages in the career of

the flower (Fig. 395).

The design of the regular, white and green,

flower has already been described. It has

five sepals ; five small white petals which

at first partly enfold the five tiny stamens-

The two- or three-chambered ovary is sur-

mounted by a short single style, which

terminates in a stigma that exhibits feeble

signs of being two- or three-lobed.

Despite of the nectar secreted by the

lining of the goblet-shaped receptacle, few

insects are attracted by these
Pollination. n \ ^

inconspicuous flowers, whose

tiny white petals soon become discoloured.

The stamens open before the stigma is re-

ceptive, but as they eventually shed pollen

on the ripe stigma, self-poUination appar-

ently also occurs.
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After pollination the upper half of the which contains two or three hard one-

receptacle-cup breaks off, but the seeded stones. The fruit is green at first,

lower half persists as a saucer subsequently red, but finally black, and

at the base of the spherical stone-fruit, about the size of a pea.

RHAMNUS CATHARTICUS X/nn.'.—Common Buckthorn (Rhanmacece)

The Conuiion Buckthorn is distinguished characters : the flower has four sepals,

from the Alder Buckthorn by the following petals, and stamens, and is more or less

I

Fig. 396.—Twig with Spines of Common Buckthorn in W inter.



KHAMXUS CATIIARTICUS -^17

F'g- 397.—Male (J) and Female (?) Flowers of Common Buckthorn.

unisexual ; the leaf is toothed, and has

arched veins ; the ends of stems are often

converted into thorns. As a hedge-shrub,

when not in flower, it may be mistaken for

the Blackthorn (sec page 344), but differs

in that many of its leaves and branches

are opposite.

Though usually a shrub, it may become

a small tree, attaining a height of twenty

feet. The stems become black in colour,

and the trunk is eventually rough-barked.

The stipulate leaves show the same

transition between the opposite and altern-

ate arrangement as in the Alder
Leaves.

Buckthorn, but incline more to-

wards the former disposition (Fig. 400).

The brownish - black resting - buds are

clothed with scales, and the lateral ones are

closely applied to the stem (Fig.

396). The buds develop into long-

shoots, dwarf-shoots with tufted foliage,

or into inflorescences. As the end of the

stem often changes into a thorn and the

highest two lateral buds grow out, the

stems are repeatedly forked (Fig. 396).

The axillary inflorescences are designed

and arranged on the same plan as in

the Alder Buckthorn, and are

limited to the basal part of

the current year's-shoot, whether this be

a long-shoot or a dwarf-shoot (Fig. 397).

The inflorescences are crowded together as

they arise in the axils of the lowest foliage-

leaves (and perhaps of the scales), which

are smaller and usually shorter-li\-ed than

the higher leaves. Each inflorescence may
have from seven to three flowers, but may
be reduced to the solitary central flower.

The greenish (and white) flowers open in

May or June.

The male flower {sec Fig. 397, ^ ) has a

bell-shaped receptacle, and the four petals

mask only the filaments of the

erect stamens, so that the hght-

coloured anthers project freely.

Hidden at the bottom of the bell-Hke

Male
Flower.



l-ig. 398-"i;OMMON BUCKTHORN-/?//>l/MiVfS CATHARTICUS : WINTER.



Fig. 399.-COMMON BUCKTH0RN-/?///4/MA'i;S CATHARTICUS : SUMMER.
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Female

Flower.

cavity stands the reduced

little pistil, which may show

a distinct ovary, style, and

even stigma.

The female flower (Fig.

397, $ ) has a cup-shaped

receptacle, and
its four tin y
petals conceal

four minute stamens, each

of which has a little iila-

ment and anther. The
green, (usually) four-cham-

bered ovary is surmounted

by a style, and this divides

about half-way up into four

stigma-tipped branches,

which freely project from

the flower.

Between the perfectly

male and female flowers in-

termediate kinds

occur. This and

other facts sug-

gest that the ancestors of

the Common Buckthorn
had bisexual flowers, which

'

have become more or less

completely unisexual by

Bisexual

Flower.

Fig. 401.—Fruits of Common Buckthorn.

Fijr. 400.—Shoot of Common Buckthorn.

reason of the degeneration

of the stamens and pistil

respectively.

As the greenish, scented

flowers are very largely uni-

sexual, and as the indi-

vidual plant tends to bear

only male or only female

flowers, cross-poUination is

favoured or even obligatory.

Insect vistors seem to be few

in numbers and in kinds.

The black, spherical, fleshy

fruit (Fig. 401) is in size

equal to a small pea, and

contains four one - seeded

stones.

I
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PAPILIONACEi^. LABURNUM SUB-FAMILY

The Papilionaceje form a subdivision of

the large family Leguminosas, and include

such diverse plants as Clover, Peas, \'etches,

Beans, Broom, Gorse, Laburnum, and False

Fig. 402.—Inflorescences of Robinia.

Acacia. They are easilj' recognisable by

the characteristic shape and construction of

the flocC'cr. Of the five petals there is, at the

back, one {standard) which in the bud over-

laps the two (unngs) at the sides, and these

in turn overlap the two front petals which

form a kind of boat (keel) enclosing the

stamens and ovary. The flower is irregular
;

its sepals and petals are slighth^ perig\Tious.

The five sepals are joined ; the five petals

more or less completely separate ; the ten

stamens are all joined by their filaments to

form a tube, or the tube is open at the back
because one stamen occupying this position

is separate from the nine others,

which are joined. \\'ithin this tube

is the single carpel, whicli forms a one-

chambered ovary, a single style, and

single stigma ; inside the ovary are

usually several ovules. The fruit is

a pod which, as a rule, splits open

longitudinally along two lines (and

is therefore a legume). The seed is

wholly occupied by the embryo or

nearly so. The leaves are generally

alternate, compound, and stipulate,

the leaflets usually being devoid of

teeth.

[The Leguminosse include two

other sub - families— Ccesalpiniacea

and MimosacecB— which are not

represented by any British plants.

The irregular flowers of the Caesal-

piniacese are often verj^ similar to

those of the Papilionacese, but their

petals, in the bud-condition, overlap

in the reverse direction : that is to

sav, the two front petals overlap the

two side ones, which in turn enfold

the back petal. The Cssalpiniacese

include one tree cultivated in EngUsh

gardens— the Judas-tree {Cercis) —
whose irregular pink-crimson flowers

spring from woody shoots that are a

number of j^ears old, and whose simple

leaves provide an exception to the general

prevalence of compound leaves in the sub-

famil^^ The Mimosaceae, including Acacia

and Mimosa, differ from both other sub-

families in having regular flowers ; often, too,

the flower includes many stamens. Doubly-

compound leaves possessing many small

leaflets are also frequent.]
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LABURNUM VULGARE (X/«;/.)-—Laburnum {Papilionaccce)

The Laburnum is recognisable b}- its feet in stature, but at considerably less

leaves, each composed of three leaflets, its height its cylindrical trunk usually gives

smooth bark, and its luxuriant display of way to a number of ascending [boughs.

hr.a;. 403. Bark of Laburnum.

yellow blossoms arranged in hanging inflor-

escences (which cause Germans to give to

the tree the name of " Golden Rain "),

and finally by its pendent pods.

The tree may be from fifteen to thirty

These spread out in their upper parts,

often arch over, and droop at

HaWt
^" their ends. On such a bough

new long-shoots spring, not

from the tip, but from somewhere near
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the highest point of the arch ; the\^ grow-

erect, but in turn droop over at tlieir ends.

The drooping Laburnum-tree thus exliibits a

fountain-hke method of growth.

The bark (Fig. 403) remains smooth and

closed for many years, but eventually

peels off in parchment-hke flakes which

separate by clefts running transversely

round the trunk.

The spirally arranged compound leaves

(Fig. 405) have elongated narrow stipules

that soon shrivel, a long leaf-stalk,
Leaves.

^^^ ^^^^^^ leaflets. Each leaflet

has a short stalk, and ends in a sudden

sharp pomt, though it has no margmal

teeth ; its pale lower face is downy.

The hairy resting-bud shows three scales,

and the lateral buds are apphed close to the

side of the green twig (Fig.

Buds and .. q^^v few of the buds
Shoots. ^ ' . , 1 u i *T,

grow out mto long-shoots, the

vast majority developing into dwarf-shoots

Inflorescence.

Fig. 405. —Leaves of Laburnum.

with closely tufted foliage,

so that the tree bears

man}' knotty, ringed dwarf-

branclies, but only a few

long-branches.

The inflorescence (Fig.

408) is the terminal part

of a dwarf flowering shoot

wliich arises

from a rest-

ing-bud produced during

the preceding year at the

tip of a long-shoot or dwarf-

shoot. The inflorescence

itself has a long, silver-

haired, bractless stem from

the sides of which spring

many stalked fiow'ers, with

tw'o or three minute
bractlets on their stalks.

The inflorescence-stem con-

tinues downwards into the

stem of the dwarf-shoot,

which bears two or three

foliage - leaves, in whose

axUs are buds. These

lateral buds subsequently

sprout to produce foliaged

shoots, and thus act as

substitutes for the terminal

bud, which has been util-

ised to produce the inflor-

escence. This mode of

growth accounts for much
of the apparent forking

of the main branches.

The irregular flower has

a beU-like calyx, wiiich in

its upper part divides into an upper

(back) often tw-o-toothed lip,

and a lower (front) often three-

toothed hp. The back petal {standard) is

showy and partly erect, but the other petals

as well as the flower itself are horizontal

(Fig. 408). Of the ten stamens five alternate

ones have larger anthers than their fellows.

Tlie filaments of aU ten stamens are joined

Fig. 406.—Twig
of Laburnum
in Winter.

i

Flowers.
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Pollination.

Fig. 407.—Closed Fruits of Laburnum.

to form a tube surrounding the one-

chambered ovary, which contains a double

line of several ovules down the one side

of its wall. The long style is bent and

raises the stigma above and beyond the

anthers. Stamens and pistil lie within

the keel.

The flowers are mainly pollinated by
the agency of bees. The nectar is con-

cealed at the base of the

standard petal inside a

cushion-like swelling on the outer face of

the tube formed by the stamens. The

position of the nectary is indicated by

two dark-coloured lines on the standard,

which thus act as sign-posts to show

the bee where to thrust her tongue.

The bee, in alighting on the flower,

utilises the two wing-petals as a plat-

form ; these sink down and drag with

them the two keel-petals, thus causing

the stigma and anthers to come into

contact with the lower surface of the

bee's body. By this means pollination is

carefully provided for. (The elaborate

arrangement bj' which cross-pollination is

favoured cannot be described here.) It

will be instantly evident

tliat this device would

be useless if the flower

were upside down and

tile keel consequently

uppermost
;

yet this is

the natural position when
the inflorescence hangs

downi as it does. The
flower - stalk therefore

executes a twist tliat

restores the flower to its

suitable pose with the

conspicuous standard
uppermost.

The ovary becomes a

long, greyish-brown or

greyish-yellow
pod, which con-

tains from three to seven

Fruit.

Fig. 408.—Inflorescences of Laburnum.
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dark brown, or nearly black, poisonous

seeds. The fruit hangs on for months, and

eventuall}' its wall splits down the two

edges (Figs. 407 and 50).

In germination the food-storing cot^-ledons

emerge from the soil, become green, but

soon perish. Even the first fohage-leaves

produced each show three leaflets.

There are several varieties of this beauti-

Varieties.

ful tree, which is not a native of Great

Britain, but the most interesting form of

Laburnum is Laburnum Adami, on which

may be seen inflorescences of

dirt}' pink or purple flowers, and

often on the same individual tree yellow

blossoms. L. Adami is regarded as a hybrid

between L. vulgare and the purple or white

flowered L. purpurcum.

ROBINIA PSEUD-ACACIA X/;;;;.).—F.^lse Acacia {Papilionacece)

Distinctive

Features.

The False Acacia or Locust-tree has a

nimiber of features rendering recognition

easy. The trmik is deeph'

furrowed, and has a thick

rough bark. The twigs are

armed with paired thorns, and their lateral

buds are complete^ hidden from \dew. The

pinnately compound leaves have stipular

thorns and a number of pairs of leaflets.

The inflorescences of characteristic white

flowers are pendulous, as are the flattened

dark-reddish pods.

The tree attains a height of sixty or eighty

feet, but the trunk gives way in the crown

into a number of main boughs.
Trunk and j^^ j^ ^^^^ ^j^^ ^j.^^jj|. -^ ggner-
Bark.

, , , , ,

ally more deeply furrowed and

clothed with a rougher, more uneven bark

(Fig. 411) than anj^ other dicotylous tree

common in this country'.

The False Acacia is endowed with con-

siderable powers of throwing up shoots

Leaves.

from its stump and suckers

from its roots. B3' means

of the latter behaviour the

single tree can give rise

to a thicket or httle

grove of small trees.

The spirally arranged

compound leaves on the

non-flowering

branches have

stipules changed into

flattened thorns that re-

main attached for years

(Figs. 409 and 410). But

on the flowering branches

the stipules are soft, slen-

der, and short-li\-ed. The

stalked leaf has from five

to twelve pairs of opposite

leaflets, and usually an odd

terminal one. The leaflet is

more or less oval in form,

^^$^
Fig. 410. Twig
of False Acacia

Fig. 409.— Leaf of False Acacia.
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imtoothed at the margin, but generally

shows a sudden, minute, sharp point at

its tip ; and althougli silver-haired when

it unfolds, the leaflet is nearly hairless

season the lateral resting-bud is concealed

under the swollen base of the leaf-

stalk, so as to be invisible. Even
when tlie leaves are shed in autumn the

Buds.

Bark of False Acacia.

when mature. At the base of the stalk of

each leaflet may be seen minute pointed

stipule-like outgrowths, termed stipels ; on

vigorous shoots, and especially on suckers,

these stipels are much larger and shaped

like small leaflets.

The end of the twig dies at the conclu-

sion of the growing season, and during this

minute hair}- buds are concealed \\ithin de-

pressions in the stem, two or more of them

standing one above the other in the a.Nil

of each leaf-scar.

The inflorescences (Fig. 402) open in June,

and are in the axils of leaves. They are

white, fragrant, and pendent. The white

flower, though differing in detail, is like that



Fig. 4I2-- FALSE ACACIA—ROBINIA PSEUD-ACACIA: WINTER.



Fig. 413.-FALSE ACACIA-/?OB/.VM PSEUD-ACACIA : SUMMER.
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of the Laburnum in general design and

mechanism, except that the iilaments of only

nine stamens are united to form a

tube, wliich is open along tlie back

where tlie solitary separate stamen stands.

Flowers.

The seedhng pushes its food-storing cotyle-

dons above the soil.

The timber of the tree is remarkable for

the small size of the light-coloured sap-

wood encircling the brown heart-wood, and

Fig. 414.— Fruits of False Acacia.

This slit in the tube provides for the escape

of the abundant nectar, which is secreted bj'

the inner surface of the base of the tube.

A yellow or green spot at the base of the

back petal (standard) guides visiting bees

to the outflowing nectar.

The dark-red, flattened pod (Fig. 414)

contains up to twelve seeds, and often

hangs attaclicd by its stalk until the follow-

ing spring.

for the feature that all the pores (vessels)

of the wood, except those lying very near

the bark, are plugged with peculiar in-

growths (tyloses).

The home of the False Acacia is the United

States, but the tree is widely grown in

Europe, where a number of cultivated

varieties are to be met with. Among these

are forms with yellowish ilowers, or varie-

gated foliage, or devoid of thorns.
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ROSACEiE. PLUM AND APPLE FAMILY

The Rosacea; is a large family including

the Meadowsweet, Strawberry, Blackberry,

Raspberr}', Rose, Cherry, Blackthorn, Plum,

Almond, Peach, Apple, Pear, Mountain Ash,

Hawthorn, and many others.

It is a family exceedingh' difficult to

define, and to all the usual characters men-
tioned below there are exceptions :—

Floii'crs regular : sepals, petals, and sta-

mens attached to the edge of a saucer-

like, cup-like, or urn-like concave receptacle :

petals separate, usually live ; stamens more

than tiC'elve ; carpels several, separate from

each other and superior ; one or two ovules in

each ovary ; fruit not opening spontaneously.

Leaves stipulate, often with toothed blades.

The types described in tliis work provide

exceptions to these characters. Prunus (in-

cluding the Cherry, Blackthorn, and Plum)

has only one carpel, and therefore only a

single one-chambered ovary, one style, and

one stigma ; but in other respects it agrees

with the characters gi\-en above. Pyrus (in-

cluding the Apple, Pear, and Rowan) and Cra-

tcegiis (Hawthorn) differ not only in having

the several carpels more or less completely

joined to form a single ovary, but also in

that the ovary is inferior—that is to say,

joined on its outer face with the lining of

the cup-like receptacle. Thus Prunus is

perigynous, whereas Pyrus and Cratcegus

are epigynous.

PRUNUS AVIUM (Linn.).—W\LD Cherry or Ge.\x (Rosaccce)

Fig. 415.—Shoot of Wild Cherry.

The two kinds of Cherr\'-trees gro\\-ing

wild are recognised bv their tufts of stalked

white flowers and fruits, and the character-

istic bark, which is marked by transverse

lines (lenticels) and flakes off in thin strips

by splits running more or less roimd the

stem.

Prunus avium, the Wild Cherrj', has

spreading and deep roots, which rarely send

suckers above ground. (Whereas the Sour

Cherr}', P. Cerasus, shows an abundance of

root-suckers rising out of the soil.)

The tree may grow to a height of nearly

seventy feet, and when isolated attains

a great size. One character-
Height and jg^.^ fg^^^j.^ jg ^^g marked
Form.

manner in which the boughs

ascend steeph'.

The bark at the base of large trees shows

longitudinal furrows and is rough (Fig.

418) ; between the rough parts

may usually be seen the bark that

is characteristic of the boughs and upper

parts of the trunk, and that is scored

Bark.
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Fig. 416—WILD CHERRY—PRUNUS AV/UAI IN IJLOOM.



Fig. 4I7.-^^ILD CHHkkN-/^/<'t.Vt/S >lV7f/;M-lN LEAF.
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with transverse lines (lenticels). This latter

kind of bark peels in thin strips that partly

embrace the stem.

The simple, spiraUy-arranged leaves droop

from long stalks. Each has two slender

and are of two kinds : pointed buds (Fig.

419) that grow out into foli-

Shoots. '^S^^ shoots, and blunt, more
rounded, ones that develop

into inflorescences. Those on the long-

Fig. 418.—Bark of Wird Cherry.

Leaves.

stipules which soon become dry and brown.

Near the top of the leaf-stalk stand two

red glands (Fig. 415). The blade

has a sharp tip and sharp double-

teeth, and its lower face is slightly hairy.

The resting-buds are covered with thin

chestnut-brown, or reddish-brown, scales.

shoots are separated by distinct inter-

nodes (Fig. 419) ; but those on the dwarf-

shoots are clustered near the tip of the

short, closelj'-ringed stem. A vegetative

bud, when it sprouts, shows above the

scales interesting transitions between scales

and foliage-leaves, in the form of green leaves
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possessing tiny, or small,

blades and large stipules.

Another point to notice is

that the inner scales bend

back as the bud opens

(though they remain erect

in the closely allied Prunus

Cemsus). Each foliage-leaf

in the bud has its right

and left halves appUed flat

together by their upper faces.

The teeth of the young

blade and of the stipules

are tipped with glands which

pour out balsam, and thus

coat the young blade with

this glistening sub-

stance. Such vege-

tative buds give rise

to long-shoots and

to numerous dwarf-

shoots.

The flowering buds

are arranged on the

sides of shoots pro-

duced during the

preceding year. Fre-

quently they are

seen closely tufted on

the sides of a dwarf-

shoot whicli ends in

a pointed vegetative

bud ; the tuft of

lateral buds thus

produces a cluster of

inflorescences, while

the terminal pointed bud continues

the growth of the shoot. Each single

inflorescence consists of from two to

six long-stalked flowers (forming a so-

called umbel). The resting-bud sends

forth flowers at the same time as

the foliage-leaves appear, but pro-

duces neither foHage nor foliage-

like httle leaves (and in this last

respect provides a contrast with P.

Ccrasus).

Fig. 419-

Twig of

Wild Cherry
in Winter.

The regular flower (Fig. 420) is perfectly

perigynous—that is to say, its five sepals, five

flaccid spreading white petals,
Flowers.

,

'

,,and numerous stamens arc all

inserted at the edge of a cup-like receptacle,

from the floor of which rises the single,

one-chambered, two-ovuled ovary, which

is surmounted by a single style and

stigma.

Various insects, attracted by the sliowy

blossom, its faint scent, and by the nectar

secreted by a circumscribed glistening part

of the hning of the cup-hke receptacle,

cross-pollinate the partly drooping flowers.

The ovary ripens to the famiUar red

ghstening stone-fruit (Fig. 422) which has no

Flowers of \\'ild Cherry.
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Fig. 421.— Double= Flowers of Cherry

"bloom" on its surface, and is sweet. The

cuplike receptacle is thrown off relatively

soon after pollination. The cherr}'-

stone is smooth in surface except

for a sharp angle and two furrows. The

seed is whollj^ occupied by the embryo.

Among the cultivated varieties of the

tree is the double-

flowered one (Fig.

4 2 i), in
Varieties. , .

' ,

which the

single whorl of five

petals is replaced by

many petals.

The Cherry-tree

frequently bears

"witch's-

Y'''*"'^ brooms"
Brooms.

on its
branches. These are

nest-like, erect shoots

composed of many
short branches, whicli

are especially con-

spicuous when the

tree is a mass of

blossom, for they Fig. 422

alone are green-

foliaged shoots un-

decked with flowers

(Fig. 424). The
"witch's - broom "

is caused b\' a fungus

(Exoascus c era si):

which li\-esyear after

year in the twigs.

The fungus not only

pre\'ents the shoot

affected from flower-

ing, but also deforms

the stems and leaves.

The diseased stem is

abnormally thick at

the base, while the

leaves concerned are

twice their usual

thickness, glossj',

and pale green or reddish in tint. In late

spring the infected leaf may show a white

coating of spores which are produced solely

in the foliage. The spores transmit the

disease to other trees, on which they ger-

minate, producing fine cotton-like threads

that permeate the stem attacked.

Fruits of Wild Cherry.





338 TREES AND THEIR LIFE HISTORIES

Prunus Cerasus (Linn.), the Sour

Cherry, which also grows wild, differs

from P. avium, not only in ha^-ing sour

fruits and in emitting numerous root-

suckers, but also in the following re-

spects : It is smaller, often a shrub,

and frequently has a reddish bark. Its

more spreading branches often droop.

Its leaves are more leather_v, glossy,

quite hairless, and stand out with

shorter stalks, which often are gland-

less. The flowers come out before the

leaves ; and the inner scales, arising

from the bud that produces the inflor-

escence, are foUage-like. The petals

are firmer and more erect.

The difterent kinds of

Cherry-trees which are

culti\-ated by growers

(Fig. 423) for the sake

of their fruits, are

principally derived

from the two species

which have been men-

tioned abo\-e, namely.

Primus avium and P.

Cerasus.
Fig. 424.—Witch's-broom on Wild Cherry.

PRUNUS PADUS (L/w«.).—Bird Cherry {Rosaccce)

Fig. 425-
Twig of

Bird Cherry.

The Bird Cherry (which is

not P. avium, as might be

anticipated) is distinguished

from the Wild and Sour

Cherry-trees by its grace-

ful, stalked, hanging inflor-

escences of little white flowers

(Fig. 43).

This shrub or little tree

(rarely exceeding twenty feet

in height) has
Heiglit and , .

Habit.
spreadmg roots

that give off

suckers. Its branches also

spread out, and some of

them droop. Tlic dull, dark

Leaves.

bark remains smooth for several years,

and shows transverse lines (lenticels) much
shorter than those of the Wild Cherry

(Fig. 427).

The spirally-arranged, simple, stipulate

leaves each show two glands at the top

of the leaf-stalk, and numerous

very fine and pointed teeth at

the margin of the blade, which has hairs

in the angles of the nerves on the lower

face (Fig. 428).

The distinctive and rather large resting-

buds (Fig. 425) are long, con-
Buds and .

^^^ ^^^ ^^^^^ ^^^^ ^j^g.j.
Snoots. ' '

polished lower scales are tinted

brown, and their upper ones 3'ellow. From
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FiR. 426.-BIRD CHERRY—P/?t//Vt/S PADVS.
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these buds proceed long-shoots, slender-

stemmed foliaged dwarf-shoots (see Fig. 43),

and lateral flowering dwarf-shoots which

are foliaged.

The hanging or, less frequently, erect

fruit—about as large as a pea (Fig. 429)

—

agree with those of the \\'ild Cherrv.

In the strongly-scented flower the stigma

is receptive before an}' of the stamens

have opened their anthers, and during

Fig. 427.—Bark of Bird Chi.rr\

inflorescences bear numerous stalked, white this female phase only cross-pollination is

flowers along the length of the inflorescence- possible. Subsequently the anthers open

axis {see Fig. 43) ; the little while the stigma, if not poUinated, is still

bracts in whose axils the flowers receptive, and, during the later stages of

arise fall early. In design the this bisexual phase, the inner stamens rise

little flower and the bitter, black, spherical from their inwardly bent pose, rub pollen

Flowers
and Fruit.
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tliat is shed every autumn. (Compare the Larch

and Cedars, also the Britisli Oaks and the Holm
Oak.)

The Cherry Laurel is an inlroducetl shrub very

common in English gardens. Its alternate, glossy,

thick leaves are untoothed or arc indented with

widely separated little teeth ; very characteristic

of the leaf are the glandular, shallow depressions

on the under surface near the base of the blade,

one or two occurring on each side of the mid-rib.

The inflorescences of this shrub and of the Portugal

Laurel arise in the axils of leaves produced during

the immediately preceding year, and have no

foliage-leaves at the base (contrast the Bird Cherry).

The long, erect inflorescences open their white

little flowers in early spring, and are disagreeably

scented.

The Portugal Laurel, likewise introduced into

this country, differs from the Cherry Laurel in the

darker colour and smaller size of its leaves, also

in the more close and regular occurrence of teeth

at their margins, and, finally, in the absence of

any glands from the lower face.

From these two shrubs, two others
—

" Laurus-

tinus " {see page 397) and Auciiba japonica—which

are likewise evergreens common in gardens, differ

in having opposite lea\-es.

Fig. 428. —Shoot of Bird Cherry.

on to the stigma, and thus

regularly effect self-pollination

in the absence of insect

visitors.

Erect inflorescences, flowers and
fruits designed like those of P.

Padus are possessed by two
familiar evergreen garden shrubs,

which are consequently species of

Pnimis. The shrubs in question

are the Cherrj- Laurel (P. Lauro-

cerasus) and the Portugal Laurel

(P. lusitanica) ; both these illus-

trate the thicker texture of ever-

green foliage when compared with
the foliage of closely related species Fruits of Bird Cherry.
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Fig. 430. -BLACKTHORN-P/?t;A't/S SP/,V0S4- IN BLOOM.



Fig. 431.- BLACKTHORN—P/fL'.Vt'S SPL\OSA—lN LEAF.
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PRUNUS COMMUNIS {Huds.).—Sloe and Plum (Rosaccce)

Under the general (usually discarded) distinguished : Pnmus sptnosa, the Sloe

name of Prunus communis I include several or Blackthorn, P. insititia, the

more or less distinct forms, which are dis- ' Bullace, and P. domesHca, the

tinguished from Cherries by having their \\'ild Plum. In general design of shoots.

Fig. 432.— Bark of Blackthorn.

foliage-leaves rolled (not folded) in the

bud, their stone-fruits coated with wax
(" bloom "), and, finally, their wiiite flowers

short-stalked and solitary or in pairs.

Three species or sub-s])ecics are usually

leaves, flowers, and fruit they agree witli

tlie Cherry.

All are shrubs or small trees. Tiie Hlack-

tliorn, often seen in hedges, is noticeable

for its black rind, fur tlir manner in which
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usually in the Sloe, often in the Bullace,

but never in the Wild Plum ; in other

cases, flowers and lea\'es open

together. The lateral flowers

are often solitary in the Sloe (Fig. 48),

but in the others they are in pairs.

In general structure of flower (Fig. 48)

and fruit (Fig. 55), the three

plants agree with the Cherrj'

;

but the plum-hke fruit possesses a rough

stone, and in place of

having a glossy sur-

face it is covered with

dull "bloom." The

Fruit.

F'g- 433-—Shoot of Prunus communis.

its wood}' branchlets stand out at right

angles from erect or ascending shoots,

and for the prevalence of thorns which

are the terminations of shoots (Fig. 436).

The twigs of the other two forms are

brown, but the Wild Plum is distinguished

from its fellows by the fact that its young

shoots are hairless ; the Bullace frequentty,

but not invariably, bears thorns, whereas

the \\"\\6. Plum is nearly always thomless.

.\11 three can emit root-suckers.

The spirally-arranged, simple, stipulate,

toothed leaves (Fig. 433) are broadest in

the Wild Plum.

The blunt, rounded, resting-buds of the

Sloe (Fig. 434) contrast with the pointed

ones of the other two (Fig. 435). From
these buds spring long-shoots wdth distinct

internodes, dwarf-shoots with tufted foliage,

and inflorescences consisting of one or two

(rarely three) flowers.

The flowers open in March or April. The

blossom is revealed before the leaves,

Fig. 434.—Twig
of Blackthorn

in Winter.

Fig. 435-—Twig
of Bullace or

Wild Plum in

Winter.
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Fig. 436.—Spine of Blaclcthorn.

fruit of the Sloe is erect, also bitter and sour,

and thus differs from those of the other

two, which are directed downwards and are

sweet in taste. The globular Sloe-fruit is

blue in colour, and somewhat larger than

a pea ; the larger BuUace-fruit (about one

inch in diameter) is globular or shghtly oval,

and bluish-black (rarely yellow) in colour
;

finally, the fruit of the Wild Plum is often still

larger (one and a half inches in length), fre-

quently oval rather than globular, and varies

in colour from bluish-black to violet or red.

Between the Sloe and the Bullace there are

intermediate forms which may be hybrids.

The cultivated varieties of Plum-trees (see

Fig. 437) are probably derived from the

sweet-fruited Bullace and Wild Plum, rather

than from the bitter-fruited Sloe, though

possibly in some cases they have been

crossed with other species.

Fig. 437.—Flower of Orchard I'lum.
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PYRUS MALUS A/////.).—Apple {Rnscurce}

The Apple-tree is distinguished from the

Pear not only by the fruit, but also by its

whitish or yellow (in place of red) anthers,

tile Crab Apple

—

P. Mains sylvcslris {acerba)

—and the Common Apple

—

P Mains pumila

(including the varieties domestica and para-

Fig. 43S.—Bark of Apple.

and by its live stjde-branches being united

at the base into a single style.

Among the many varieties of .\pple-trees

the majority can be traced back to two

different sub-species. These we may term

disiaca). Here the Crab Apple will be tirst

described, and subsequently the differences

showTi by the Common Apple will be denoted.

The Crab-tree is a small tree, only from

twenty to twenty-five feet in height, with
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Leaves.

Fig. 441.—Shoot of Common Apple.

spreading branches that forma wide cro\\ii.

The irregularly ridged trunk is covered by

furrowed grey-brown bark, which flakes off

in thin scales (Fig. 438).

The spirally-arranged, simple leaves (Fig.

444) have small, slender stipules that soon

turn brown. The leaf-stalk is

slender, nearly hairless, and long.

The blade varies in form from a circle to

an oval, and has a sharp tip as well as

saw-like teeth ; it is hairless and somewhat

glossy on its dark upper and Ughter lower

face. In the bud the blade has its right

and left halves rolled separately towards

the mid-rib on the upper (inner) face.

The resting-bud shows a few scales and

is more or less hairless, the lateral buds

being apphed to the stem. The

buds grow out into three kinds

of shoots : (i) Long-shoots with separated

leaves (compare Fig. 441). (2) Xon-flower-

ing dwarf-shoots, which year after year

grow very slowlj', and show many closely-

arranged ring-like markings (Fig. 444) as

their foliage-leaves and bud-scales are closely

crowded together. (3) Flowering dwarf-

shoots or spurs, which shoot out from

stouter resting-buds and are tipped with

flowers (compare Fig. 443). But a fourth

kind of shoot is often seen. The pointed end

Buds.

of a shoot ma}' dr\- up, become

hard and wood}', and thus give

rise to a thorn. The slender twigs,

except in their first youth, are

hairless (contrast Fig. 442).

The Crab-tree opens its white,

or pink and white, flowers in

Mav. The inflorescence
Flowers. '

. j r
termmates a dwarf-

shoot that is usually lateral, but

mav be at the tip of a long-

shoot;
the little

flowering

branch
bears a

number of

small foliage-leaves

and a few compara-

tivelv large flowers

mounted on long vm-

branched stalks
(compare Fig. 443).

The regular flower

has five joined sepals

whose free seg-

ments are hairy on

their upper faces.

The five petals have

rounded " limbs,"

and are attached

by narrow " claws."

The numerous sta-

mens form a circle

round the nectar-

secreting glistening

disk ; their anthers

are creamy or light-

vellow in tint. Be-

neath all these parts

lies the inferior five-

chambered o\'ary,

which contains two

ovules in each cham-

ber. The single style

di\-ides low down

into five branches,
Fig. 442.—Twig of Com-
mon Apple in NMnter.
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which arc so long that they often raise tlu;

stigmas above tlic level of the anthers.

The stigmas are receptive before the

anthers ojien, and cross-pollination is fa-

voured bv this circumstance
Pollination. n ' r^ i ii i

as well as often by the ele-

\-ated position of th(> stitrmas. Tlie flowers

bottom, and still carries the persistent

caly.x. The wall of the inferior ovary gives

rise to a thick, fleshy coat, in

wliich three layers may be dis-

tinguislicd : (i) the i)ecl ; (2)

tile tiiick juicy layer ; (_;) a thin, tough,

parchment-like layer which sepru'atelv sur-

Fruit and

Seeds.

Fig. 443.—Flowers of Apple.

are pollinated by various bees and flies
;

and probably by night-flying moths, as

the white flowers are (always ?) more

strongly scented in the evening. But it is

to be observed that spontaneous self-pol-

lination may also take place, because the

anthers open before the stigmas have

withered, and the style-branches eventually

may bend back, bringing the still receptive

stigmas into contact with the anthers.

The ovarv' develops into the familiar

apple wliich is depressed at both top and

rounds each chamber. These five parch-

ment-like layers are comparable with stone-

layers of a fruit with five stones. Inside

each chamber may be two brown seeds,

which have fairly thick seed-coats because

the parchment-layer of the fruit is thin.

The yellow fruit often hangs down, and is

sour in taste.

The seed is wholly occupied by the

embryo, whose food is stored in two fleshy

cotyledons.

The Common Apple-tree differs from the
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Fig. 444.—Fruits of Crab Apple.

Crab-tree in the following respects

;

it is much more hair^' ; soft, at first

white, hairs clothe the ovary, the

outer (lower) face of each sepal, the

flower-stalk, resting-bud, twig (Fig.

442), and lower face of the leaf

(Fig. 441); it has stouter leaf-stalks,

twigs, and flower-stalks, the last of

which often hold the fruits erect

;

the flowers, and often the fruits, are

larger, and the latter are more or

less sweet to taste.

The Apple-tree suffers from many
diseases : gaping or cankerous wounds

caused by frost, or by an

insect (American \\'oolly

Blight) which excretes cottony fluff,

or by a fungus (Neciria ditissima)

whose red httle fructifications dot the

margin of the wound. Various Green-

flies and scale-insects suck its juices
;

while the larvae of moths and beetles

gnaw its foliage or burrow into its

flowers and fruits, where they are

familiar in the form of caterpillars

or maggots.

Diseases.

PYRUS COMMUNIS {Linn.).—\\hi.Y> Pear {Rosaccce)

The Pear-tree differs from the

Apple-tree in having the five

styles completely separate, in

its purpUsh-red anthers, also

in shape of fruit, w-hich, even

when not pear-shaped, has no

depression at the base.

The Pear-tree recalls the Crab-

tree in general form ; in arrange-

ment and even form of its variable

leaves ; in design of its branches,

which include long-shoots,
foliaged dwarf-shoots, flowering

spurs, and often thorns ; in form

and position of its inflorescences

and flowers. But the follow-ing

special features may be noted :

—

F'gr- 445-—Leaf of Wild Pear.
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The tree may be taller, and usually

shows a narrower crowTi through which the

trunk passes without oblitera-

tion. The deeply-furrowed bark

(Fig. 446) (inly inlVrqurntly

sheds small scales.

Special

Features,

admixture of rose-colour, and in design is

like that of the Apple-tree, except for the

above-mentioned distinctness of the stj-les

and darker colour of the anthers (compare

Fig. 449)-

The flower may remain fnsh for se\-en or

Fig. 446. -Bark of Wild Pear.

The leaves (Fig. 445), when mature, and

the resting-buds are hairless : this instantly

distinguishes the tree from the Commiin

Apple-tree.

The flower is usually white, without any

eight days, after which its withering petals

fall, ^^'hen the flower opens, the stigmas are

already receptive and nearly
Pollination. ^ " ^ , • ,

',

erect. Crouchmg beneath

them, and conceahng the nectar secreted



Fig. 447- "WILD PEAR—PVRL'S COMMLMS : \MNTER.



Fig. 448.-\\ILD PEAR Pl/?tS CO WW t\75 IN BLOOM.
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Fig. 449.— Flowers of Pear.

by the receptacle, are the inwardly-bent

stamens, whose anthers are still closed.

From two to four days elapse before the

outer stamens unbend, stretch outwards,

and open their anthers, and are successively

followed by the inner stamens, until the

fifth, sixth, or se\-enth day finds e\-en the

innermost stamens e.xtended with open

anthers. Cross-pollination alone is possible

at first, but subsequently self-poUination

through the agency of insects would seem

feasible ; indeed, the final and spontaneous

bending outwards of the styles can bring

the stigmas against the pollen-laden anthers

and render superfluous any intervention by

insects. Yet it is doubtful whether or no

self-pollination results in the production of

good seed
; for some cultivated sub-\-arieties

of Pear-trees are more or less sterile to their

own pollen.

The spotted, sour fruit may be pear-

shaped (compare Fig. 450) or rounded,

both forms occurring on the same indi-

\idual tree. Apart from the absence

of the concavity at its bottom, the fruit

differs from an apple in that the five

chambers, when cut across, are rounded

at their outer margins (not narrowly

acute as. in the apple), also in that the

fleshy layer is " gritty " when bitten,

as minute stone-like bodies are lodged

in it at intervals.

There are several varieties of Wild
Pear which must not be confused with

cultivated varieties that

have escaped and are ap-

parently wild. The relationships of the

various cultivated varieties of Pear to

Pyrus communis are not certainly known.

Varieties.

Fig. 450.— Fruits of Pear.
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PYRUS AUCUPARIA (H/ir.).—Row.\s or Mountain Ash {Rosaccce)

The Mountain Ash owes part of its name The tree is not a large one, its heiglit

to its compound leaves, which resemble those being from ten to thirty feet. Its general

of 'the Ash, but are alternate and ])ossess form varies consideraljly. but the crown

Fig. 451.—Bark of Rowan.

stipules. From the Ash, as well as from the

Apple and Pear trees, the Rowan is dis-

tinguished by its nearly flat-topped in-

florescences of many small creamy flowers,

and by its red berry-like fruits.

is never dense. The bark remains smooth

for years, showing in its second stage a

resemblance to that of the Cherry-

tree, because it is marked with

trans\-erse lines (lenticels) ; but eventually



Fig. 452.-ROWAN OR MOUNTAIN ASH-PVRUS AUCUPARIA : WINTER.



Fig. 453-—ROWAN OR MOUNTAIN ASH-PVRUS AUCUPARIA : SUMMER.
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Leaves.

Fig. 454.— Leaf of Rowan.

it becomes thick, furrowed, and greyish-

black (Fig. 451).

The spirally-arranged, stipulate leaves

show pairs of opposed leaflets, and an

odd terminal one (Fig. 454). The

leaflet has saw-like teeth, and

only its pale lower face preserves a thin

film of scattered hairs, especially along the

nerves.

The long, hair-coated resting-buds, like

those of the Ash, have very dark-coloured

scales, often nearly black ; the

lateral buds being pressed close

against the side of the stem (Fig. 455).

Some buds grow out into long-shoots, but

many develop into slow-growing dwarf-

shoots, whose few crowded leaves, year

after year, cause the closely set ring-like

markings on the stem.

The showy inflorescences usually terminate

foliaged dwarf-branches, which are inserted

at the tips or on the sides of long-shoots.

Buds.

The inflorescences are repeatedly branched,

but raise all the cream-tinted blossoms nearly

to the same level (Fig. 456).
Flowers. _,, tvt tThey appear m May or June.

The regular flower agrees in design with

that of the Apple-tree, except as regards the

pistil. This consists of from two to four

(often three) carpels, which at their bases are

completely united to form a two- to four-

chambered ovary, but

higher up are separate

at their inner edges ;

the two to four styles

are likewise separate,

and have white hairs

on their lower parts.

The stigmas are

receptive before the

anthers open. The

scent of the flowers is

similar to that of the

Hawthorn, and though

attractive it is none

the less due to a sub-

stance (trimethylamin)

also e.xhaled by stink-

ing dead fish. Lured

by the conspicuous,

scented inflorescences,

and by the nectar,

which is accessible

though imperfectly

concealed under the

style-hairs, a mixed

horde of short-tongued,

unintelligent flies and

beetles, as well as

longer-tongued insects,

including bees, visit

tlie flowers and effect

cross-pollination.

Each ovary develops

into a small,

red, rounded,

apple - 1 i k e

fruit (the so-called ^. „ . ,

,,, ...
,

Fig. 455- Twig of
berry ). which lias Rowan in Winter.

Fruit and
Seeds.
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Fig. 456.— Inflorescence of Rowan.

from two to four thin-walled stones. The
fruits are dispersed by birds. The seed is

whoUy occupied bv the embryo.

The Rowan, a true British plant, has an

extraordinarily wide range of distribution

.... and habitat. Found in the far
Habitat.

frigid North, with the Birch, it

yet extends dowTi to Greece. It can ascend

to^considerable altitudes (2,600 feet in Scot-

land)—hence the name Mountain Ash. It

can li\-e not onlv on ordinary fresh soil,

but also on wet soil in company with the

Alder ; or, as a httle tree, it can eke out

an existence on rocks, where, in place of a

long main root, it produces shallow, spread-

ing, lateral ones that force their way into

crevices ; and I have seen it growing in

the forks of large Oak-trees, on the broad

trunk-heads of PoUard WiUows, whither its

seeds were conve3'ed b\' birds and where

accumulations of leaves, dead wood, and

mosses had pro\-ided a scantj' soil. This

hardiest of trees can also bear a fair amount

of shade in forest.

Fig. 457. Fruits of Rowan.



Fijc. 458.^SERVICE-TREE-PK/?fyS SOfiBUS : WINTER.



Fig. 459.—SERVICE-TREE PV/?LS SORBLS : SUMMER.



364 TREES AXD THEIR LIFE HISTORIES

PYRUS SORBUS (Gaaiii.).—Service-tree {Rosaccce)

The Service-tree is neither common in

Great Britain nor is it a native. As it re-

sembles the Mountain Ash in habit, fohage.

for tlie most part are tootlied only near their

tips [i.e. in the upper third) "(Figs. 18, 56).

The resting-buds are greenish, or greenish-

Fig. 460.- Bark of Service=tree.

and inflorescences, the points in which it

differs from that tree are described below.

The bark becomes rough and seal}' early

in life (Fig. 460).

The compound leaves have leaflets that

red, sticky, and nearly hairless ; the lateral

buds are not pressed close against the stem

(Fig. 22).

The larger white flower (Fig. 461) has five

wooUy styles and five ovary-chambers.
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Fig. 461.—Inflorescence of Service-tree.

The larger, pear-shaped, or spherical cheeks, but when rotting and edible maj-

fruits (Fig. 56) are green or yellow with red become brown.

PYRUS ARIA (£7/;-.).—White Beam {Rosaccce)

The White Beam is recognised by its re-

peatedly branched flat-topped inflorescences

of white flowers, resembling those of the

Mountain Ash, its similar collections of

orange or scarlet berry-like fruits, and by the

snowy under-surface of its simple leaves.

Pyrus Aria \-aries in form from a shrub

to a tree that may be forty feet in height.

As a tree its shape is so variable
eis an

^^ ^^ defy general description
;

sometimes the trunk remains

distinct, and the branches ascend or spread

horizontal^, so that our illustration of the

Mountain Ash would serve to denote this

tree ; at other times all the branches ascend

steeply as in Figs. 463 and 464. The bark

remains grey and smooth for many years.

but eventually shows shallow longitudinal

fissures (Fig. 465).

The spirally-arranged leaves have narrow

little stipules that become brown

and fall very early. The toothed

blade shows considerable variety of form

Fig. 462.-Shoot of White Beam. (Figs. 462 and 468). and may be feebly
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lobed towards its end ; but the important

feature is that its lower face (as well as

the leaf-stalk) is coated with a perma-

nent covering of snowy hairs which render

the tree recognisable from a considerable

distance.

shoots and dwarf-shoots as in the species

of Pynis already described.

In May or June the masses of white blos-

som are revealed. The flat-topped,

repeatedly branched, inflorescences

terminate dwarf-shoots (Fig. 466) which are

Flowers.

Fig. 465. Bark of White Beam.

The long, large, pointed resting-buds dis-

play a few browTi and green scales fringed

„ . with hairs ; the lateral buds are
Buds.

, , ,

applied to the stem or stand out

(Fig. 467).

There is the same distinction into long-

at the tips or on the sides of long-shoots.

The stems of the inflorescences are coated

with white woolly hairs. The white flower

is very like that of the Mountain Ash, but

somewhat larger, and the structure of the

pistil is different. The two or three carpels
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Fig. 466. — Inflorescences of White Beam.

are more closely united, being fused, not

only as far up as the top of the two- or

three-chambered ovary, but also for some
distance up the stj'le

;
yet even where the

style is single the traces of the three

original styles are shownr in the form of

ridges continued down from the separate

style-branches. Each ovary-chamber con-

tains two ovules.

The fruits (Fig. 468) are ripe in Septem-

ber, when they somewhat resemble little

cherries, but their scarlet or orange
Fruit. , r> 1 1 • 1

tmts are often flecked with dots.

and they are capped with the remnants

of the calyx. The fruit is hardly juicy,

for the layer of its wall outside the

two or three thin-walled, seed-containing

compartments is " flowery." Each com-

partment includes one or Iwo seeds, whose

structure agrees witli that of an

a]iplc-seed.

rill- precise needs of the W'liitc

P>cam liave not been closely inves-

tigated by foresters, but

;i glance at the Beech-

woods on chalk soils in

Require
ments.

Buckinghamshire

to two cliaracte

woods many
White Beams
may be seen

standing like

sentinels, with

their snowy
leaf- surfaces

showing in the

breeze. They
are obviously

trees that de-

mand light, and

are kept from

the inside of

the woods and

even expelled

by the shade-

enduring Beech-

trees. White
Beams, then, are found

in sunny places, often at

the edge of a forest, and

they thrive especially

on soils containing lime

(as does the Beech-tree).

There are in Great

Britain several species

(or sub-species) or hy-

brids which are closely

allied to the White

Beam, but differing

especially in the form

or lobing of the leaves.

One of these, Pyrus

intermedia (Ehr.), is

so intermediate in char-

acter between the\\'hite

Beam and the Wild

gives the

i. Round
clue

tlu-se

Fig. 467.
Twig of White Beam

in Winter.
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Fig. 468.—Fruits of White Beam.

Service-tree that some

botanists regard it as

a hybrid of these two

species ; while another,

P. pinnatifida (Ehr.)

[or P. semi - finnata

(Roth)], has leaves that

show shapes interme-

diate between those

of P. Aria and P.

Aucuparia. as the

blade is more or less

divided into leaflets

at its base, but is

decreasingly lobed up

towards its tip. This

tree, then, is probably

a hybrid of the two

species in question.

PYRUS TORMINALIS {Ehr.) Wild Service-tree {RosacrcF)

This British tree is recognised by its flat-

headed, repeatedly branched inflorescences

of white flowers ; its small
Distinctive

^^^^^.^^
,

fj.^-^^ j^g ^^^^^_
Features. r rj

nate simple leaves, which have

pointed lobes with saw-like teeth, and are

more or less hairless when mature.

As in the arrangement and design of its

various parts the Wild Service-tree agrees

closely with the Rowan and White Beam,

we shall merely mention the points in which

it differs from the last-named, which likewisf

has simple leaves.

The oval-crowned small tree, thirty or

forty feet in height, shows at the base of

its trunk a bark that regularly casts off

thin little scales (Fig, 470),

Tin; simple stipulate leaves vary in form,

but their usual shapes are shown in the

accompanying illustrations. It will be

noticed that the lobes of the blade decrease

in size from the base upwards, until tli(\-

insensibly give way to mere teeth near the

leaf-tip. The leaf contrasts with that of Fig. 469. Shoot of \\'i1d Service-tree.



I'Yl^rS TORMIXALIS 37'

the White Beam, not only in shape, but in

that the mature leaf-stalk and lower face

of the blade, though sometimes still showing

hairs, are at least devoid of any snowy

covering.

ovary, and a single style whicli divides

abov'e into two branches.

The pulpy fruit (Fig. 57) is rounded, oval,

or pear-shaped, and as large as a small

cherry ; its final colour is brown, dotted

Fig. 470. Bark of Wild Ser\ ice-tree.

The resting-buds are not long, but stumpy

and rounded (Fig. 473).

The inflorescences (Fig. 45) and flowers

are very hke those of the White Beam. In

the flower there are usually two carpels that

combine to form an inferior two-chambered

with hghter spots (lenticels) ; the chambers

are surrounded by a fairly hard stone.

In germination the two oval cotyledons

emerge from the soil and become green.

The tree grows well on light, sandy or

even calcareous, soils, avoiding wet or very



Fig. 471.-WILD SERWCE'TREE-PVfiUS TORMINALIS: WINTER.



Fig. 472.- WILD SERVICE-TREE—PI /?(.S TORMISALIS: SUMMER.
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dry places. By dint of spreading out its

lateral roots the Wild Service-tree can

live on shallow soil. Its form gives but

little indication of the amount of Hght

that the tree requires. Yet its slow growth

during youth (and later life) and the feature

that large boughs are attached relatively to

the trunk, conform \\dth the tree's capacit}^

to ensure a fair amount of shade. The ^^'ild

Ser\dce-tree is therefore often found in

woods as weU as in hedgerows.

Pvnis torminalis and P.

A ria show some analog>' to

\'iburnum Opulus and F.

Laniana respectively (pages

396-404), but the leaves of

the iirst two are alternate,

those of the last two oppo-

site ; in addition, in Vibur-

num the petals are united,

and the stamens in each

flower number only five and

are attached, not to the

receptacle, but to the corolla.

CRATAEGUS OXYACANTHA (Linn:)

H AWTi lORN [Rosaccce)

Height and
Habit.

Fig- 474-
Twig of

Hawthorn
in Winter.

As a shrub or tree the Haw-
thorn or \Miite Thorn is recog-

nised by its white or pink

scented inflorescences (" Ma}'-

blossom "), red stone - fruits

("haws"), spines, and charac-

teristic lobed leaves, some of

which have relatively large

green persistent stipules.

Although usually seen as a

closely branched hedge-shrub,

the Ha\\i:horn may
attain to a height

of thirty feet or

more as a tree, with loosely

or densely arranged slender

branches, which frequently

droop at their ends. The trunk

often reaches a thickness of

one foot. The bark eventual!}-

shows numerous, particularly

longitudinal, furrows dividing

it into many small scales

(Fig. 475).

The simple leaves are spir-

ally arranged. On the long-

shoots the stipules

are large, gi'een, per-

sistent, and indented (Fig. 479)

;

but on the tufted dwarf-shoots

tlie stipules are small, and

short-lived. The stalked

leaf-blade is divided into

three or five lobes, which

are more or less toothed

;

it is somewhat glossj-,

and nearly or completely

hairless.

The small resting-buds

show a few spirally ar-

ranged scales (Fig. 474)

;

but in winter
Buds and » .1

. it IS the spmes
Branches. \

that special!}'

aid the identification of

the plant.

The buds may give rise

to no less than five kinds

of branches. (i) Some
grow out into long-shoots

ha\ing the leaves separ-

ated by distinct internodes

{see Fig. 479). (2) Others

develop into foliaged dwarf-shoots with

imperceptible internodes, so that the leaves

are tufted ; and as the stem in this case

grows slowly, year after year it shows

numerous ring-like scars left bj' fallen bud-

scales and leaves. (3) StiU other buds grow

into shoots like the last-mentioned save

that they each terminate in an inflorescence

(Fig. 480). (4) Sometimes a bud grows out

Fig. 473—Twig
of Wild Ser-

vice - tree in

NN'inter.
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into a shoot with iiKHlcratcly long intcr-

nodes, as if it were about to produce a

long-slioot, but towards its end the leaves

gradually dwindle to tiny, narrow, red scales

while the stem tapers to a ])oint : the stem

stem which hardens and becomes a thorn,

and has on its sides only two small basal

scales, and a few minute ones separated by
distinct internodes higher up : this is a

short-thorn {see the upper shoot illustrated in

Fig. 475.—Bark of Hawthorn.

hardens and becomes woody to its extreme Fig. 479). Such a short-thorn in later years

tip, and thus becomes a thorn ; in later may emit dwarf-branches from the axils in its

years this long-thorn may emit branches basal scales. It will, therefore, be seen that

(Fig. 478). (5) Sometimes a bud in the the thorns are arrested branches, and that

axil of a leaf develops precociously, in the they represent stunted long-shoots rather

year of its birth, into a short red tapering than pointed dwarf-shoots.
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Flowers.

The white or rosy flowers open in

^lay or June, and are arranged into an

inflorescence which has a shghtly curved

or nearly flat top (Fig. 480). The gen-

eral design of the flower is like that of

an Apple-tree, except as regards the

carpels.

Each regular flower has five joined

sepals ; five separate, rounded, white

petals ; about twenty stamens

with anthers which are pink

before the}' open ; all these are attached

at the edge of a little basin. From
near the centre of this there rises a

single style (less frequently two or

tliree styles) capped by a broad stigma

;

below is the inferior one - chambered

(less often two- or three-chambered)

ovar\'. Each ovary-chamber contains

two o\*ules, of which one is an incom-

pletely developed rudiment incapable

of producing a seed.

The plant often co\-ers itself so com-

pletely with blossom that the lea\-es,

though present, are hardlj' seen. More-

over, the flowers have a characteristic

Fig. 478. Spines of Hawthorn.

Fig. 479.—Shoots of Hawthorn.

odour that is pleasing to some

human beings, and to flies that

are fond of putrefy-
Pollination. • /mg organic matter

(the scent is at least partty due

to trimethylamin, which is also

exhaled from dead fish). Flies,

as well as some beetles and bees,

cross - poUinate the May -blossom.

The stigma is receptive before the

stiU pink anthers open ; at this

stage the outer stamens stand erect,

and the inner stamens are bent

inwards and downwards beyond

reach of the stigma, so that only

cross-pollination is possible. In fine

weather all the stamens subsequently

spread out radially, and reveal at

the base of the style the sihery

hairs that conceal the nectar. But
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Fig. 480. Flowers of Hawthorn

if the wcatlier be cool and damp, the

inner stamens never reUnquish their bent

pose, while the outer stamens project

above the stigma npon which they shed

their pollen, thus causing spontaneous self-

poUination.

Not until October or November has the

ovary given place to the ripe, red

"haw" (Fig. 481). which is not a

berry, but a stone-fruit
Fruit. '!

. . ,

contaming a smgle, one-

seeded, hard stone (less frequently

two or three one-seeded stones).

The roof of the fruit lying within

the persistent ring of sepals has

no fleshy layer, so that here the

stone is near the surface. It is in

the hardness of its stone that Cra-

tesg'us differs from Pynis. The fruits

are eaten and dispersed by birds.

The seed is wholly occupied by

the embryo. In germination the oval

green cotyledons emerge

from the soil, and are

immediately succeeded by delicate

little foliage-leaves very similar to

the later ones.

Of the Hawthorn there are two

extreme kinds which are found

„ growing wild, and are de-
Forms. ° ., ,° ,. .

scribed as distmct species or

sub-species. The common one has

usually one style, one

ovary-diamber, and

therefore one stone

—

lience it is known
as C. monogyna. The

less common form,

known as C. oxyacan-

Ihoides, has two or

three styles, ovary-

chambers, and stones,

and differs in other

respects. Between

these two extremes

there occur inter-

mediate forms which

may or may not be hybrids. In addition

to the two species described above, there

are garden varieties with red blossom,

also with double white or red flowers. But

many Hawthorns, trees and shrubs, culti-

vated in gardens belong to entirely different

species.

Fruits of Hawthorn.
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CORNACE/E

CORNUS SANGUINEA {Linn.).—Dogwood {Cornaccce)

The Dogwood-shrub is recognised by its

creamy-white, terminal, nearly flat-topped

inflorescences, its characteristically veined,

simple, opposite leaves, its red branchlets

and autumn leaves, and above all bv the

Fig, 482.—Shoot of Dogwood.

structure of its regular flowers. The flower

has separate petals, and an inferior two-

chambered ovary ; it includes four sepals,

four petals, and four stamens, one style, and

a knob-like stigma.

The shrub often approaches a tree in

form, and varies in height from six to

.. . fifteen feet. The main branches
Habit.

are erect, or ascend steeply, and

tend to be straight ; they are covered

with brown bark which shows many fine

Leaves.

\

cracks running lengthwise and crosswise.

The straight slender branchlets, on the

other hand, are blood-red in colour, espe-

cially at spring-time.

The simple, stalked leaves (Fig. 482) are

opposite and ranged in four ranks. They

possess no stipules. The leaf-

blade is often oval in shape,

has an untoothed margin, but terminates

in a sharp point. The most

characteristic feature of the

leaf, however, is tlie form of

the veining ; the lateral veins

are few (three or four pairs)

in number, are prominent and

arched, so as to converge

finally towards the tip. The

leaves become red in autumn.

The downy resting - buds

(Fig. 483) are compressed and

lance-shaped, the la-
Buds. ^ '.

teral ones bemg more

or less applied to the stem.

Each shows from two to four

scales. Beneath the obvious

lateral bud in the axil of a

leaf there stands a smaller
' accessory " bud.

The creamy - white flowers,

which are ranged in terminal,

stalked, more or less
Flowers. ,_ , ,

ilat-topped, repeated-

ly forked inflorescences (Fig.

484), open in June or July

;

but occasional!}' a second crop

of them bursts into blossom in

September or October.

The flower is regular and

bisexual. Four tiny teeth re-

present the sepals. The four Fig. 483.

white petals are succeeded bv .7^'^
.Dogwood

four stamens which alternate in Winter.
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Fig. 484. Inflorescences of Dogwood

Pollination.

with them. In the centre of the Howei'

is a knob-hke stigma, which terminates a

single style. And below all these parts is

the inferior two-chambered ovary con-

taining one ovule in each chamber.

The nectar is freely accessible to all kinds

of insects, as it is manufactured by the disk

surmounting the ovary. For

this reason, also because the

small flowers are massed together to form

showy blossom, and exhale the scent of

trimethylamin (which is also exhaled from

dead fish), the insect \'isitors include a

considerable number of short-tongued, un-

intelligent, flies and beetles. These easily

lick the surface of the exposed disk, as do

the few bees and the hover-flies that also

come to the flowers. As the anthers open

towards the centre of the flower at the same

time as the stigma is receptive, cross-pol-

lination and self-pollination by the agency

of insects are both possible.

The fruit (Fig. 485) ripens in September,

when it is seen to be a black
Fruit.

, 1 , ,

or bluisli - purple, somewhat dry,

spherical stone-fruit, about as large as a

I)ea, and containing a

twf)-chambercd stone

within its feeble fleshy

layer. At its sum-
mit there still remain

the four teetii rejjre-

senting the sepals.

Cornus Mas (Linn.) is

a shrub or little tree often

see in English gardens,

although it is not a
British plant. Its oppo-
site, simple leaves are

marked by the same
characteristic arched
vcining as those of C. san-

guinea. But the flowers

of C. Mas are yellow

and open in February or

March before the leaves

appear. At this season

the shrub, with its little

groups of stalked yellow flowers decking the tips

and sides of the leafless twigs, is therefore almost

unmistakable. The fleshy fruits are red.

Fig-. 485.— Fruits of Dogwood.
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OLEACE^E. OLIVE FAMILY

Among the familiar members of the

Oleaceae are the Lilac, Privet, and Ash-tree.

In this family the leaves are opposite, and

devoid of stipules. The flower is regular and

hypogynotis, and commonly shows the follow-

ing parts : four sepals, four united petals, only

two stamens, and a superior two-chambered-

ovary containing onh' a few (often four)

ovules. The peculiar feature is the presence

of only two stamens.

But, as 'will be seen hereafter, the Com-
mon Ash-tree differs in being a degenerate

representative which has lost both sepals

and petals.

FRAXINUS EXCELSIOR {Linn.

Common Ash-tree [Olcaccce)

Fig. 488.
Long-shoot of

Ash in Winter.

This tree is recognised

by its opposite pinnately

compound leaves, which

are mounted on prominent

leaf-cushions ; its black

resting-buds and coarse

lumpy twigs ; its dingj'

tufts of little flowers which

emerge before the leaves
;

its clusters of hanging

strap-like fruits ; as well

as by the peculiar struc-

ture of the flowers.

The deep and large root-

system limits well-gro\\-n

Ash-trees to deep soil.

The tree may be 100

feet in height, but the

trunk is not

proportion-

ately thick,

as it rarely exceeds a yard

in diameter. In the forest

the trunk is straight,

cylindrical, and branchless

up to a height of perhaps

forty or fifty feet, but in

the open the boughs may
be within ten feet of the

ground. The crown is

rather loos^ely branched

and the foliage relatively

Dimensions
and Form.

light, so that the tree does

not cast deep shade.

The bark remains
smooth for thirty or forty

years, but finally becomes

rough and furrowed (Fig.

490).

The opposite, four-

ranked leaves (Fig. 494)

are stalked, but
Leaves. , , . ,

lack stipules.

Each has .four or six pairs

of stalkless opposite leaf-

lets as well as a ter-

minal one ; the leaflets

are toothed and sharp-

pointed. The leaves un-

fold late in the season,

not before May, and fall

in autumn, often while

still green.

The black resting-buds

(Figs. 488, 489) are very

characteristic of

the tree. The ter-

minal bud is considerably

larger than the lateral

ones. The black colour is

mainly due to a velvety

coating of black hairs

clothing the outermost

pair of scales, which, with

^j

Fig. 489.
Dwarf- shoot

of Ash
in Winter.
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or without the co-operation of two others,

invest the bud. The twigs are coarse,

and are remarkable for tlie tliick nodes,

which owe their prominence to the large

opposite leaf - cusliions upon whicli Iho

and that these together with the following

leaves display an interesting series of transi-

tional stages between scales and full-sized

elaborate foliage-leaves. The t(Tminal buds
develop exclusively into leafv shoots.

Fig. 490. Bark of Ash.

leaf-scars are mounted (Fig. 488) ;
particu-

larly striking for these reasons are the rough
leafless dwarf-shoots (Fig. 489), which have
the projecting leaf-cushions separated only

by very short internodes. \Mien a foliage-

bud opens it is seen that there are often

three pairs of scales enveloping each bud.

In April or Maj-, before the leaves unfold,

the branched and tufted inflorescences shoot

forth from lateral buds on the

twig produced during the preced-

ing year (Fig. 493). The tree commences to

flower regularly at an age of from thirty to

forty j'ears.



WhM

Fig. 491.—ASH—FRAXINUS EXCELSIOR : WINTER.



' r^.

Fig. 492.—ASn~FRAXl:\US EXCELSIOR : SUMMER.
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The flowers are extremely interesting

as affording examples of degeneration

that has culminated in the production of

unisexual flowers devoid of sepals and

petals. There are three distinct kinds of

flowers—bisexual, male, and female—each

standing alone in the axil of a narrow,

pointed, little bract. None of the flowers

have sepals or petals. The bisexual flower

consists solely of two stamens with purple

anthers, and a superior pistil ; this latter

shows two large fleshy stigmas combining

below into a very short style, which caps the

two-chambered, laterally flattened, ovary
;

in each ovary-chamber there are (ultimately)

two ovules. The female flower is similar,

except that the two stamens soon faU oft",

never open their anthers, nor produce perfect

pollen. But the male flower consists entirely

F'K- 493- Inflorescences of Ash.

Fig. 494.—Shoots of Ash.

of two stamens. There are, however,

flowers intermediate between these

three types. Some apparently bi-

sexual flowers are really male, as the

pistil falls off early ; and seemingly

other falsely bisexual flowers do not

produce seed, despite of pollination,

and are therefore male flowers.

The three distinct kinds of flowers

are grouped on the same individual

tree or on different trees in various

ways ; and it is of great interest

that the same individual tree is not

necessarily of the same sex in suc-

cessive years.

Comparison with the Manna Ash
{Fraxinus Ornus), which has sepals,

and four narrow long petals to each

flower, suggests that the Common
Ash has lost these structures as it

has become wind-pollinated. Even
the Manna Ash sometimes produces
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F'g- 495.— Fruits of Ash.

flowers without petals ; and the Common
Ash, on the contrary, is known to produce

four sepals sometimes. It is also evident

that the Common Ash has produced male

and female flowers through the degeneration

of the pistil and stamens respectively of an

originally bisexual flower.

The flowers are wind-poUinated, and

pollination is facilitated by the circumstance

that blossoming takes place before the

foliage comes out to obstruct the free trans-

ference of pollen blown to the stigmas.

The ovary develops into a strap-like

winged fruit, and, as the fruits remain

green for many weeks, and hang

in large clusters (Fig. 495), they

are apt to be mistaken for foliage. The

wing is terminal, aud often is tipped by

the remains of the style. At the base is

the seed-chamber containing one seed. The

fruit does not open spontaneously, so that

it is described as a one-winged nut. But

in addition to these fruits are other smaller

strap-like fruits which contain merely the

four minute shrivelled ovules ; fertilisation

has not been effective, and these fruits,

Fruit.

of course, will not give rise to ' new
plants. The dr}-, brownish, fertile fruits

usually hang from the tree all through

the winter, after which they arc dispersed

by whid.

The seed contains an embryo as well as

food-material (endosperm) outside this. At

germination the seedling lifts the
Seed. .

fruit bodily above the soil, and the

cotyledons remain for a time inside the

seed, sucking up the food-material. The

cotyledons subsequently expand as green,

nearly oval leaves, and are succeeded, not

by ordinary foliage-leaves, but by three-

lobed leaves. For about five years the

growth of the little stem is tolerably slow,

but thereafter the young tree grows re-

latively rapidh'.

The Ash-tree demands a considerable

amount of light, as might be surmised from

the length of its bole in forest, the rapid

growth of the young tree, the loose crown

and tliin foliage and the comparatively

slight shade cast by it, and from the rough

bark of later years.

Among the cultivated varieties of the



390 TREES AND THEIR LIFE HISTORIES

Fig. 496.Weeping Ash.

Common Ash two deserve special mention : 392, 209, 322-4). (2) The variety which

(i) The Weeping Ash (Fig. 496), wliich, as is known as monophylla because all the

. regards its branching, shows the leaflets except the terminal one of the leaf

mode of growth of an Elder, are suppressed, so that the leaf at first

^^'eeping Beech, or Laburnum {see pages sight seems to be simple.
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CAPRIFOLIACE^E. ELDER FAMILY

The Caprifoliacea; include the Elder, Guelder

Rose, Snowberry, and Honeysuckle. The
petals of the flower are united, and the

ovary is inferior and often three-chambered.

Each flower includes usually five sepals

(represented), five petals, and five stamens,

which arc attached to the corolla but

alternate with the petals. The leaves of

the members of this family are opposite,

and usually devoid of stipules.

SAMBUCUS NIGRA (L/;;//.).—Common Elder {Caprifoliaccce)

The Elder is recognised by the flat-topped

inflorescences of small

cream-coloured flowers,

the opposite pinnately

compound leaves, the

large white pith of the

vigorous shoots, as well

as by the rough bark,

the general habit, and

the structure of the

flower?.

The Elder-tree varies

in stature from twelve

to thirty feet, and in

habit from a shrub to

a tree with drooping

branches. The bark

soon becomes rough

and deeply furrowed
;

eventually it is thick,

yellowish - brown, and

scaly (Fig. 499).

The opposite com-

pound leaves (Fig. 500)

are arranged

in four ranks.

Some of the leaves are

devoid of stipules, but

others have at the base

one or two short thread-

like stipules, which

seem to be attached to

_. T, . , the stem between the
F'g- 497-—Twig of

Elder in Winter. leaf-stalks, rather than

Leaves.

to the leaves. The tip of the young stipule

is glandular, and is said to excrete sugar.

The utility of these nectaries, if they be

such, is entirely unknown, as they are also

found on stipules far away from the flowers.

The stalked, almost hairless, leaflets are

arranged in from two to five opposite pairs,

but there is also a terminal leaflet which is

usually more

equal - sided

at the base

of its blade

than are the

others ; each

leaflet has

marginal
s a w - 1 i k e

teeth, and

often is pro-

longed into a

slender tip.

The rest-

in g - b u d is

peculiar in

that though

it has two,

four, or six

scales at the

base, the
upper leaves

projecting at

its tip are

green fohage-
^.^^ 498. -Stem of Elder,

leaves. The showing Pith.
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bud is therefore partly "naked" (Fig. 497).

Another characteristic feature is that in

the axil of each leaf, directly

beneath the main bud, there is a

smaller one, or there may be two or three

smaller ones. The twigs are noticeable for .

The Elder admirably illustrates the mode
of growth of a weeping-tree, and of a shrub.

It tends to lose the tree-like

Growth* ^"^"^ owing to two peculiarities in

its behaviour. First, each stem

grows only for a limited time, after which

Fig. 499.—Bark of Elder.

(i) the large size of the white pith (Fig.

498) ; and (2) the distinctness of the lenti-

cels (Figs. 497-8), which are yeUow-brown,

cork-like Uttle lumps standing out espe-

cially clearly from the green t\\igs of the

current year.

the end droops over. The buds that develop

most strongly from such a drooping shoot

are not at the tip, but are situated near the

top of the arch or towards the base of the

shoot. Such buds produce stout, long, erect

shoots which in turn droop over. Consc-
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Fig. 500.—Shoot of Elder.

quently the apparent trunk

a true one, but is composed

many branches,

and it shows a

more or less dis-

tinct zig-zag form

.

Xot only the ar-

rested growth of

the main stem

(and branches)

causes the shrub-

like form, but

the repeated
shooting out of

tall, erect," pithy

stems from the

base of the trimk

(see Fig. 499) and

from the bases of

the main boughs

also contributes

to produce this re-

sult. In addition

of a tree is not

of the bases of

to these vigorous ascending branches there

are other shorter branchlets that spread hori-

zontally and are to some extent dwarf-shoots.

The small, cream-tinted flowers open in

June, and are arranged in repeatedly

branched and flat-topped inflor-

cscences, which termmate foli-

aged shoots of the current year (Fig. 501).

The regular bisexual flower is attached to

its stalk b}' a distinct joint. The five little

green sepals do not touch one another in the

bud. The five cream-coloured petals are

united at the base to form a very short

tube, to which the five stamens are attached.

The inferior, green ovary contains one

o\'ule in each of its three chambers, and

is surmounted by a short thick style with

a three-lobed stigma.

Although the inflorescences are sho\\y

and scented, the flowers are visited by but

few insects, and these are mainly flies and

beetles, which take pollen from the yellow

anthers—for there is no nectar. The anthers

open outwardly, yet self-pollination is easily

accomplished, because the anthers and

stigmas are ripe at the same time.

— Flowers of Elder.



Fig. S02.-ELDER—SAMBUCus MORA: WINTER



Fig. S03.-ELDER-SAMBUCUS NIGRA-W BLOOM.
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Fruit and
Seeds.

The ovary de-

velops iiato a

stone-
fruit
contain-

ing tliree one-

seeded stones,

and having a

pulp3' outer wall

which is usually

black, though
occasionally
green. The fruits

are dispersed by

birds. The seed

contains food-

material stored

outside the tinj^

embryo.
Fig. 504. Fruits of Elder.

Height and
Habit.

VIBURNUM LANTANA (L;««.).—Wavfaring-tree {Caprifoliaccce)

Characteristic of the ^^'ayfaring-tree are

the terminal parasol-Uke white inflorescences,

the opposite simple leaves, the scurfy hairs

clothing the shoots, the black fleshy fruit

containing only one stone, and, finally, the

structure of the little flowers.

Despite its name the ^^'a^rfaring-tree is

usuallj' a shrub rarely exceeding fifteen feet

in height, and often not half

tliis. From its base spring

many long, ascending, branched

shoots, whose growth is so rapid that they

frequently attain a length of six feet in their

first vear. Branched scurfy hairs clothe the

shoot, and remain attached for fi.ve years ;

but the stems eventually become encased

in longitudinally fissured bark.

The opposite, four-ranked leaves (Fig.

505) are simple, and stalked, but lack

stipules. The leaf-blade is

toothed at the margin ; on

its somewhat wTinkled upper face scat-

tered hairs occur, while on the lower face,

Fig, 505.—Shoot of \\:i\tarin:.; tree. and especiallj' along the very prominent
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veins, are borne numerous

branched, scurfy hairs,

which are continued along

the leaf-stalk.

The resting-buds are of

two kinds. A vegetative

bud destined to
Buds. , ,

develop into a

foUaged branch is narrow

and stalked; at first it

has two external scales,

which soon fall off, but it

finally shows only a pair

of erect, folded foliage-

leaves clothed with hairs

—the bud is thus "naked."

But a terminal bud that

in due time will produce

an inflorescence is spherical

in shape, and swells observ-

ably during the winter (Fig.

506), even though the blos-

som does not open before

Mav or June.

The inflorescence (Fig.

507) terminates a shoot,

and resembles that of the

is designed like tliat of the Elder except

that the disk above the ovary excretes

sugar, and that the three stigmas are

directly inserted upon the ovary, and,

finally, that the ovary has one complete

chamber containing one ovule, and two

rudimentary chambers devoid of ovules.

Cross - pollination and self - pollination

through the agency of insects can take

place in the Wayfaring-tree and Guelder

Rose, as the projecting stamens open their

anthers at the same time as the stigma is

receptive. Bees visit the flowers in order

to coUect pollen, while short-tongued flies

and beetles sip the freely accessible nectar.

As the stamens eventually spread out,

spontaneous self-pollination seems to be

infrequent, but pollen may fall on to the

stigmas of adjacent flowers and thus effect

pollination of a kind. [The long -tubed

Honeysuckle flowers are pollinated by long-

tongued insects (moths and humble-bees).]

The oval stone-fruit (Fig. 510) is some-

what flattened lateraUj'
;
green at

first, it becomes red, and finally

black. It differs from the fruit of the

Elder in containing a single one-seeded

Fig. 506. - Buds
of Wayfaring,
tree in Win =

ter.

Elder, though tending

to be more umbrella-

like in place
Flowers.

of being nat-

topped. The wliite

flower, which has two

bractlets at its base, F'g- 507.—Inflorescence of \\ayfaring=tree.
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stone, as is the na-

tural result of the

presence of only one

ovule in the ovary.

TheWayfaring-tree

is of interest in dis-

playing a strong pre-

ierence for a soil con-

taining much lime,

or, at least, it is

usually found on cal-

careous soil.

Viburnum Tiniis, a

common garden shrub

known as "launistinus,"

differs from V. Lantana,

in that its simple leaves

are evergreen, and con-

sequently thick and

leathery. Fig. 510.—Fruits of Wayfaring-tree.

VIBURNUM OPULUS (L /»;?.).—Guelder Rose (Capvifoliaccce)

The Guelder Rose is easily recognised by

its characteristic inflorescences, consisting

of showy, white, irregular, marginal flowers,

and small, regular, central flowers ; by its

opposite lobed leaves, each of which has

two pairs of stipules as well as some basin-

like glands on the leaf-stalk. (The only

plant in common cultivation likely to be

•confused with this plant is Hydrangea,

which has similar inflorescences ; but the

central flowers of the Guelder Rose are

designed on the same plan as those of the

Elder, and have five stamens each, whereas

those of Hydrangea have from eight to ten

stamens each.)

Viburnum Opiilus is a shrub, from nine to

fifteen feet in height, which emits from its

base many ascending shoots that give off

slender hairless branches.

The opposite, four - ranked leaves are

simple (Fig. 511). At the base of the leaf

on each side are two thread-
Leaves.

like stipules. At the tip of the

stipule is a gland wliich is often basin-like
;

Fig. 511.—Shoot of Guelder Rose.
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>

liighcr up the loaf-stalk there

stand larger basin-like glands

supported on very sliort

stalks. These glands are

stated to secrete sugar, but

their utility to the plant is

entirely unknown. The leaf-

blade has three or five pointed

lobes, and the veining tends

to be palmate at the base
;

only on the lower face does

the blade possess hairs, which

are scantily arranged along

the veins.

The egg-shaped resting-bud

(Fig. 512) is closely enveloped

by a single scale, which is

often divided into two near

the tip, and probably repre-

sents two united scales.

The showy inflorescences

(Fig. 513) terminate foliaged

shoots of the current year,

and are repeatedly branched.

The marginal flowers are conspicuous,

white, and somewhat irregular; each has

„, five green sepals ; five some-
Flowers.

" '^

what irregular, spreading petals,

united at the base to form a short tube
;

five very small sterile stamens showing

swellings that denote the anthers ; and,

although these flowers are universally de-

scribed as sterile, sometimes at least there

is an o\-ule in the inferior ovary, which is

capped by two or three stigmas.

The marginal flowers are (mainly or

exclusively) designed to attract the notice

of insects, but the central ones

produce seed. Bees \-isit the

flowers in order to steal pollen, while flies and
beetles come to sip at the nectar excreted by
the disk that lies above the o\-ary. Cross-

and self-pollination are both possible, as

stamens and stigma ripen simultaneouslv.

The o\-ary becomes a vi\id red fruit (Fig.

517) containing a single one-seeded stone.

The Guelder Rose has a cultivated double-

varietv kno\m as the " Snowball-tree "

Pollination.

Fig. 512.

Twig of

Guelder
Rose in

Winter.

more or less flat-

topped, collections of

flowers, which open

in June.

The flowers assume

two forms.

The central flowers

are small, white, and
regular ; moreover,

each is designed Uke

the flower of Vilur-

iium Lantana. F'g- 5 '3-^ Inflorescences of Guelder Rose.



Fig. 5M- GUELDER ROSE V/Bl//?,VL'/M OPULUS.
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(Figs. 515 and 516). It should be noted tlic double-blossom of the Snowball-tree

that this " doubling " is quite different is an inflorescence in which all the flowers

Fig. 516.— Inflorescences of SnowbalUtree.

from that in the Cherry. The double are changed into marginal (sterile) flowers,

blossom of the Cherry is one flower that A tree of this latter kind can be pro-

possesses an abnormal number of petals
;

pagatcd only bv cuttings.

Fig. 517.—Fruits of Guelder Rose.
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Abies feclinala, 94
Absorption of carbonic acid, 7

water, 6

Aceracese, 276
Acer campcslre, 2(p

Negiindo, 292
flatanoidcs, 2S3, 2S7

Psi'udo-flatanus, 277
ritbrum, 287
saccharinjtm, 2S7

Active bud, 17

Adaptation, 22-3

Aescii/iis carnea, 304
Hifpocastaiium, 296
Pavia, 304
rubiciinda, 304

Alder, 179, 231

liuckthorn, 314
A/ nils, 179, 231

ghttitiosii, 231

Alternate leaves, 10

in flower, 29
Angiosperma?, 25, 3q
Animals, seed dispersal by, 37-8

Annual ring, 22

AnthtT, 26-7

Apple, 38, 347
Araucaria inibricala. 122

Arbor-vita", 132

Ash-leaved Maple, 292
Ash-tree, 384
Aspen, 149, 157

Atlantic Cedar, 88
Austrian Pine, 56
Axil, 10

Axillary, 10

B

Halsam Poplar, 149, 151

Hark, 21

lieech, 179, 202

lierry, 38
Hetiila, 179. 224

alba, 22i,

fendula, 224
fubesccns, 224
verrucosa, 224

Betulaceae, 179
Biota, 132
Birch, 170, 224

Bird Cherry, 33S

Bisexual, 2,

Bishop's Pine, 67
Black Mulberry, 243

Poplar, 149-50

Hlackthorn, 344
Blade, 12

Blue Pine, So

Bole, 21

Box-tree, 265

Bract, 16

Branching, 17-21, 23

Buckthorn, 314, 316

Bud, 8, 13, 15

Bud-scale, 15

Bullace, 344
Btixiis sempervirens, 265

Caesalpiniaceae, 321

Calyx, 28
Canadian Poplar, 149

Caprifoliaceae, 391
Carpel, 24
Carpinus, 179

Betulus, 217

Castanea, 179
sativa, 180

vi'sca, 180

vulgaris, 180

Catkin, ^2

Cedar, 88

Cedrus, 88
atlantica, 92
Deodara, 92
Libani, 92

Cembran Pine, 80

Cercis, 321

Chamacyparis Lawsoniana, 125

Cherry, 331-41
Laurel, 341

Chile Pine = Araucaria imbrta

Cluster Pine, 62

Common Apple, 347
Ash, 3S4

Birch, 224
Buckthorn, 316

Elder, 391
Elm, 256
Lime, 275
Maple, 290
Oak, 188

Silver Fir, 94
Spruce, loi

Compound leaf, 13

Connective, 25-6

Copper Beech, 209

Cork Oak, 198, 201

Cornus Mas, 381
sanguinea, 380

,
Corolla, 28

Corsican Pine, 56
Corylus, 179, 210

Avellana, 210

Cotyledon, 15-6, 39
Crab-apple, 347
Crack Willow, 168

Cratitgus monogyna, 379
Oxyacantha, 374
oxyacanlhoides, 379

Creative layer, 22

Crosses, 40
Cross-pollination, 26

Crown, 21

Cupressineae, 125

Cupressus macrocarpa, 132

sempervirens, 129

Current year's-shoot, 17

Cypress, 125-32

D
Deciduous, 14

Degenerate, 5

Deodar, 88
Dicotyledon, 16

Dicotyledones, 39, 146-7

Dicotylous, 16

Disk, 29
Dogwood, 380
Douglas Fir, 108

Dry fruit, 35-6

Dwarf Juniper, 136
Dwarf-shoot, 18

Dwarf-tree, 20

Elder-tree, 391
Elm, 249
Embryo, 25, 35, 39
Endosperm, 39
Epigynous, 29
Euonymtis europu-us, 304
Evergreen, 14

Eagaceae, 1 78

Fagales, 178
Fagus, 179, 202

sylvatica, 202

False Acacia, 326
stem, 17

Family, 39
Female flower, 25
Fertilisation, 25
Filament, 26-7

Fleshy fruit, 36-7
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Kloral leaves, 16, 29
Flower, 24-31
Flowering, age of, 32

, date of, 32, 34
Foliage-leaf, 11-14
Food, manufacture of, 7
Fraxinus excelsior^ 384

Orniis, 388
Fruit, 35-8
Functions of leaves, -, S

root, 6

Gall, 13, 106-7

Gean, 331
Genus, 39
Ginkgo biloba, 142
Goat Willow, 173
Grey Poplar, 149, 167
Growth of root, 8

shoot, 8
Guelder Rose, 400
Gymnospermse, 25, 39, 41-5

H
Hawthorn, 374
Hazel, 179, 210
Heart-wood, 22
Hemlock Spruce, 112
Himalayan Pine, 80
Hippocastanaceae, 296
Hollv, 305
Holrn Oak, 198
Hornbeam, 179, 217
Horse Chestnut, 296
Hybrid, 40
Hydrangea, 400
Hj'pogynous, 29

I

Ilex Aqtiifolium, 305
Inferior ovary, 29
Inflorescence, 32-4
Insect, pollination b}', 27, 30
Internode, 8
Irregular flower, 31

J

Judas-tree, 321
Juglans regia, 237
Juniper, 133
]uniferus communis, 133

• var. nana, 136
phanicea, 136
Sabina, 136

Laburnum
, ^n

vulgare, 322
Larch, 80
Large-leaved Lime, 275
Larix europaa, 80
Lawsons Cypress, 12:;

Leaf, 8, 11-16

arrangement, 10
base, II

-blade, 12

-cushion, 12

-fall, 14

Leaflet, 13

Lenticel, 21

Light-demanding, 4, 5
Lime-tree, 269
Linear, 12

Lobe of anther, 26

leaf, 13
Lombardy Poplar, 1^6
Long-shoot, 18

M
Maidenhair-tree, 142
Main stem, 17

Male flower, 2^
Manna Ash-tree, 38S
Maples, 283-96
Marsh Cypress, 113
May-blossom, 374
Midrib, 13

Mimosaceje, 321
Monke\'-puzzle tree, 122

Monocotyledones, 39
Morus alba, 247

nigra, 243
Mossy-cupped Oak, 1(17

Mountain Ash, 357
Mulberrj', 243

N
Nectar, 26
Nectary, 27
Norwaj' Maple, 283

O

Oaks, 179, 188-201

Oleaceae, 384
Opening fruit, 36
Opposite leaves, 10
Osier Willows, 168-7
Ovary, 25, 29
Ovule, 24

Palmate veins, 13

Palmately compound, 13
lobed, 13

Papilionaceae, 321
Pavia, 304
Pear, 352
Pedunculate Oak, 188
Perianth, 28
Perigynous, 29
Petal, 28
Phanerogamia, 39
Picea excelsa, loi

Pinacea?, 45-6
Pines, 46-80

i Pinnate veins, 13

I
Pinnately compound, 13

j

lobed, 13

I

Pinus, 46-80

I

cembra, 80

[

excelsa, 80
Laricio, 56

I
muricala, 67

' Pinaster, 62
Pinea, 71

I Sirobus, 74
I syIvesIris, 49
Pistil, 25-6

' Plane, 258

Platanus acerifulia, 263
occidcntalis, 263
orientalis, 258

Pollen, 25-7
Pollen-sac, 25-6
Pollination, 25-7
Poplars, 148-66
Populus, 148-66

alba, 149, 162
balsamifera, 149, 151
canadensis, 149
canescens, 149, 167
nigra, 149, 150.
tremula, 149, 157

Portugal Laurel, 341
Prickle-cone Pine, (17

Primary leaves, 16
Prunus, 331-46

avium, 331
Cerasus, 331, 336
communis, 344
domestica, 344
insititia, 344
Laurocerasus, 341
lusitanica, 341
Padus, 338
spinosa, 344

Pseudotsuga douglasii, io8
Pyramidal Poplars, 156, 166
Pyrus, 347-74

Aria, 365
Aucufaria, 357
communis, 352
intermedia, 369
Malus, 347
pinnatifida, 370
semi-pinnata, 370
Sorbus, 364
torminalis, 370

Q

Quercus, 179, 188-201
Cerris, 196
coccifera, 201
coccinea, 197
Ilex, 198
pedunculata, 188
Phellos, 197
Robur, 188
rubra, 197
sessiliflora, 188
Suber, 198, 201

Receptacle, 24, 29
Red-wood tree, 121

Regular flower, 31
Respiration, 8
Rpsting-bud, 15, 17
Rhamnaceae, 314
Khamnus catharlicus, 316

Frangula, 314
Kobinia Pseud-acacia, 326
Root, 6, 8
Rosacea;, 331
Rowan, 357

Salicaceae, 147
Salix, 148, 167-77

alba, 172
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Sa/ix aurila, 176-7
ciiprea, 173-7

• ciiierca, 177
/ra^!7<\r, 168

herbacea, 177
nigricans, 176-7

felandra, 171)

purpurea, 172
reticulata, 177
triandra, 172
viminalis, 172

Sauibucus nigra, 3()i

Sap-wood, 22

Scale, 14-15

Scarlet Oak, 197
Scots Elm = Wych Elm
Scots Pine, 49
Seed, 25, 39
Seed-dispersal, 36-7
Self-pollination, 26, 28
Sepal, 28

Sequoia giganlca, 117
sempervirou , 121

Service-tree, 364
Sessile Oak, 188
Shade-enduring 4, 5

Shoot, 8-n
Shrub, 18

Silver Birch, 224
Fir, 94

Simple leaf, 13

Sloe, 344
Small-leaved Lime, 275
Snowball-tree, 401
Social, 27
Soil, 6
Sour Cherry, 331
Species, 39
Spindle-tree, 309
Spiral leaves, 10

Sprouting, 20
Spruce, loi

Stamen, 24, 26
Stem, 8, 17-23
Stigma, 25
Stipule, 1

1

Stipulate, 12

Stoma, 12

Stomata, 12

Stone-fruit, 3S

Stone rine, 71
Stool-shoot, 21

Style, 25
Sub-species, 39
Superior ovary, 29
Sweet Chestnut, 179, 180
Sycamore, 277

Taxodium distichum , 1

Taxus baccata, 137
Terminal, 10

Three-needled Pines, 7
Thuya, 132
Tilia, 269

cordata, 271;

europsa, 269
platyphyllos, 275
vulgaris, 275

Toothed leaf, 13
Transpiration, 7
Transport of food, 21

sap, 22

Tree, 18

Turkey Oak, 196

U
Ulmaceae, 249
Ulmus campestris, 256

var. suberosa, 257
glabra, 249
montana, 249

Umbrella Pine, 71
Unisexual, 25

V'ariety, 40
Viburnum l.antana, 396

Opulus, 400
Tinus, 397

W
Walnut, 237
Wayfaring-troe, 396
Weeping Ash, 390

lieech, 209
Birch, 231
Elm, 249
tree, 20

Wellingtonia, 117
Weymouth Pine, 74
White Beam, 365

Birch, 224
Pine, 74
Mulberry, 247
Poplar, 162

Thorn, 374
Willow, 172

Whorl, 10

Wild Cherry, 331
Pear, t^-^z

Plum, 344
Service-tree, 370

Willows, 148-167
Wind-clipped tree, 20

-dispersal, 36
-pollination, 26

Witch's Broom, 231, 336
Wych Elm, 249

Vear's-shoot, 15

Yew, 137
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